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8 CONTAINING 5 
The PRtnciPLEs and PROPERTIES of BUILDING dear Jed A 
monſtrated, with Illuſtrations and Definitions both Theoretical and 
„Practical; with a Diſſertation on the SCIENCES appertainingg 
thereto, as well as the Kindred Requiſites of Strength, Conveni- a 
_ ence, Frapriety, and Beauty. | 1 
: A L 0, 
A ſtrict Enquiry i into the preſent Manner of Building RY: Mode of 
Finiſhing, and how far the Taſte is conſiſtent with Sony and 


ſound Reaſon: | £ 
8 WITH A: 
New Criterion, or Univerſal Eſtimator; 
In which are conſidered the Quantity and, Quality of Materials adequate for the 
Execution of any Building; their exact Value wheteſoever ap ropriated; the 
real and univerſal Price aſſigned, proved b the Labour which is required to 
every Jobb; with practical Remarks on all the different Branches of a Building, 
eſpecially on Joiners Works ; where the moſt irkfome and difficult Parts are 
__—_— and reduced to familiar Practice, by the moſt judicious and approved 
etho 
The Principles, Pres, and Conſequence of all Sorts of Stairs defined, both 
 vith reſpe@ to Plans and Execution, as well as the Manner of gluing up all 
Sorts. of Hand-rails. 
The Manner and Method of meaſuring all the different Artificers Works, as prac- 
tiſed by the moſt eminent Surveyors, with their Prices to each Work. -——Alfo, 
the aliens Prices, and a Schedule of Prices for Taſk-Maſters, 


'TO WHICH Is ADDED, 

A Treatiſe of Arithmetic, Extraction of the Roots, Duodecimals, 

Menſuration of Superficies and Solids, round and ſquare Timber, 
Kc. with Explanations and Reaſons for the Rules. 
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I twins 1 now offered to 


the Public, were the produce of my 
lerfure hours. How far I have ſucceeded 
in the different matters I have treated 
upon, I leave to the candor and judgment 
of a critical and diſcerning world, de efir-- 
ng no approbation, but what refults from 
the merit of the work ; humbly hoping, 
that no one will be too anxious to cenſure 
any point, before he hath well werghed: 
he conſequences of it. 
If any perſon ſhould traduce me for 
dt covering the ſecrets of the building 
branch, relative to the prices of work, T 
muſt inform hum, that I conſidered that 
as the firſt rudiment of my plan, in order 
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to give every Journeyman ( which I think 
he has a right to) a view of the princi- 


ples and profits bf his buſineſs. 


I humbly dedicate my endeavours to all | 
in the building branches ; J and have the 
honour to be ther 


Moſt EF and 
1 moſt obedient Servant, 0 


#51 


Thomas Skaife. 
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CIVIL ARCHITECTURE, 


AO OY O OA OAO 
INTRODUCTION to MECHANICS. 


which the buſtling world are daily in pur- 
4 ſuit of, may be generally compriſed under 
the following heads, viz. Natural, Divine, and 
Artificial. VVV NE 
'To the firſt of theſe is reducible, not only the 
ee of this great Univerſe, but the know- 
edge of the uſual cauſes of Providence in the frame 
of every created thing. its arolias; 
To the ſecond may be referred, the Practice of 
all thoſe virtues, which may advantage our minds 
in _ ſearch or enquiry after their promiſed hap- 
pe 275 orb 115 ä | 
To the laſt do belong all thoſe inventions, where- 


| \ LL the liberal arts, and various ſtudies, 


by Nature is any way e wc or advanced in her 


defects: theſe artificial experiments being (as it 


were) but ſo many eſſays, by which men do natu- 
rally attempt to relieve themſelves from the firſt 
general curſe inflicted upon their labours. Though 
HRS os different 
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different the operations, tis ſtill one cauſe; whe- 
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ther a man is emulous for honor, wealth, or fame: 
— Though I muſt confeſs, none of theſe motives 


induced me to the following undertaking, yet my 


readers will hardly be perſuaded, that I had no 
other view in the attempt, than an earneſt deſire to 

ropagate the fruits of my induſtry for the univer- 
fal enefit of mankind. However, if I may be al- 
lowed to alledge my reaſons, I muſt affirm they are 
centered ſolely in the laſt obſervation ; as, I hope, 


my endeavours and examples in the following works 
will plainly evince. 0 


Lam far from the opinion of the ancient philo- 
ſophers, who eſteemed it a great part of their wiſ- 
dom to conceal their learning from vulgar appre- 
henſion and uſe, thereby the better to maintain it 


in its due honor and reſpect: and therefore did they 4 


generally veil all their arts and ſciences under ſuc 


myſtical expreſſions, as might excite the people's 
wonder and reverence; fearing leſt a more eaſy and 
familiar diſcovery might expoſe them to contempt. 


Hence was it, that the ancient mathematicians did 

lace all their learning in abſtracted ſpeculation; 
refuſing to debaſe the principles of that noble ſcience 
into mechanical experiments: inſomuch, that thoſe 


very authors amongſt them, who were moſt eminent 


for their inventions of this kind, and were wt 
by their own practice, to manifeſt unto the world 


thoſe artificial wonders, that might be wrought by 


theſe arts, as Archimedes, Dedalus, &c. were, not- 
withſtanding, ſo much infected with this blind ſu- 
perſtition, as not to leave any thing in writing con- 
cerning the grounds and manner of ſuch operations; 
by which means poſterity unhappily loſt, not only 
the benefits: of thoſe peculiar diſcoveries, but, for 


many centuries, the proficiency of thoſe arts in ge- 
r lbs neral: | 


e 
_ 
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neral: for when once the learned men did forbid 
the reducing them to particular uſe, and vul gar ex- 
periments, Others did therefore refuſe thoſe ſtudies, 

as being but uſeleſs and empty ſpeculations : whence 
it came to paſs, that the ſcience of geometry was ſo 
univerſally neglected, receiving but little or no ad- 
dition for many hundred years together. The di- 
vine Plato is reported to have been a ſtickler for 
this fooliſh opinion; adviſing all his followers. from 
proſtituting mathematical principles unto common 
apprehenſion or practice; and, in this ſuperſtition 
to philoſophy, rather choſe to deprive the world of 
all his uſeful and excellent inventions, than to ex- 
poſe that profeſſion to the ignorant vulgar: but his 
pupil Ariſtotle (as in many other particulars, ſo like- 
125 in this) did very juſtly oppo e him; and became 
one of the firſt authors that hath written any. prac- 
tical diſcourſe on theſe arts. Since him, many other 
authors of eminence | have. left maſterly works, 
chuſing rather a general benefit, than the hazard 

that might accrue from the vain, and groundleſs 
diſrelpe of theſe formal bigots; rightly preferring 
the reality and ſubſtance of public good, before the 
ſhadows of ſome retired fpeculation, and ingrate 


* 
— 


vulgar opinion. : 


; Of Mtecnanics. 1 5 


THE word Mechanics is thought by ſome to be 
bs | derived from the Greeks, Intimating the effi- 

XZ cacy and force of ſuch inventions, as elucidate ge- 
x ometrical rules for demonſtrating motion, and he 

effects of powers, or forces, in removing the matter 
of bodies; or elſe becauſe theſe arts are ſo full of 
e WY pleaſing 


natural philoſophy. 
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pleaſing variety, that they admit not of ſloth or 
wearineſs. Indeed, according to the ordinary ſig- 
nification of the word, it is uſed in oppoſition to the 
liberal arts; whereas, in propriety of ſpeech, thoſe 
arts and employments may alone be called illiberal, 
which require ſome bodily labour, diveſted of cauſes 


and ſpeculation; as ſawyers, ſhoe-makers, taylors, 


Ke. And on the contrary, that diſcipline, which 
teaches and diſcovers the gon effects and pro- 
perties of things, may truly be eſteemed as a ſpecies 
oa map we VTV 


ut here it ſhould be obſerved, that this art is 
uſually diſtinguiſhed into a two-fold kind, viz. ra- 
tzonal and manual. The firſt is that, which treats 


* 
2 7 
* 


6-4 


may concern theſe mechanical practices. The lat- 
ter doth refer to the making of all theſe inſtruments, 
and the exerciſing of ſuch particular experiments in 
architecture, &c. and, familiarly fpeaking, may be 
termed as theory and practice; both which I mean 
to treat of in the following ſheets. The firſt of 
theſe may properly be called liberal, as deſerving 
the thoughts of men of erudition ; becauſe ſpringing 
from the honourable parentage of geometry a J 


of thoſe 1 and fundamental notions which 


4 " 


Not even the purſuit of Rhetoric and Logic do 
more adorn the mind, than a thorough knowledge 
of Architecture, and Mechanic powers and practi- 
ces enlighten the underſtanding; and, therefore, 
are they well worthy to be entertained with much 
greater reſpect, than they commonly meet with in 
—: 9 %/%ꝙ)ß̃/%% n ß. 
The mechanical faculties, 'by which all experi- 
ments. are tried in removing the matter of bodies, 


are n to be ſix the Balance, the 


Lever, the 


* 


heel, the Pulley, the Wedge, and the 


Screw; 
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Screw ; unto ſome of which every diviſible, impe- 
netrable, and paſſive ſubſtance, that hath extention 
and reſiſtance, which are the properties of all kinds 
of bodies, muſt be affected on their univerſal prin- 


bodies are carried or tend towards the center of the 
earth, and which may be ſaid to be in proportion 
to the quantity of matter they contain. 25 
But, for the better diſtinction, and more clear 
diſcovery of theſe mechanical faculties, as they are 
of the greateſt utility to all ſtudents of Architecture, 
I ſhall Peak of them ſeverally. 3-038 Ut 


EEOC TURE 
tune BALANCE. 
HE firſt invention of the Balance is commonly 


attributed to Aſtrea, who was therefore deified: 
by the title of The Goddeſs of Juſtice. 1 | 


| known, and of ſuch eaſy and familiar experiments, 
that they will not need any large explanation. The 
chief end of it is for the Ron of ſeveral pon- 
deroſities ; for the underſtanding of which, we have 
ny to note, viz. that, if the ſides of the Balance, 
and the weights at the end of them, be mutually 
equal, then the beam will be in an horizontal or 
level fituation ; but, on the contrary, if either the 
weights alone be equal, and not their diſtances,” or 
the diſtances alone, and not the weights, then the 
beam will accordingly decline. T6 


From theſe grounds, rightly ap rehended, it is 
Md 


ing in ſeveral places of the beam, _ 
B Within 


ciple of gravity ;- gravity being that force, by Which 


The particulars of the Balance are ſo commonly 


eeaſy to conceive how a man may find out the juſt 
X Pang of a weight, which, in any point given 
XZ {hall equiponderate to ſeveral weights given, hang- 


? 
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Within the power and circumſcription of the Ba- 
lance, many ingenious enquiries may be made; ſuch 
as meaſuring the weight and force of blows, the 
ſtrength of {trings, or other oblong ſubſtances, the 


diſtinct proportion of ſeveral metals mixed together, 


and the different gravities of divers bodies in the 


water, from what they have in the open air. But, 
as theſe things are foreign to the preſent deſign, I 
{hall conclude, without farther eſſay on the Ba- 


lance, with this obſervation, that whatever geo- 


metrical definitions may be in any wile ſerviceable, 
relative to the Balance, I ſhall ſpeak of them in the 
different parts of practice, as they occur; eſpeci- 
ally of geometry ſtairs. 


LECTURE HI. 
Of the Lever. 


* if HE ſecond mechanical faculty is the Lever, 


the firſt invention of which is generally given 


to Neptune, the God of the Sea, and repreſented by 


his trident. „ 
The pcs and principles of this powerful 
and uſeful inſtrument bear almoſt the ſame propor- 


tions with the Balance, only with this difference 


mark the following 


r 


As the weight is to an equivalent power, ſo is 
the diſtance betwixt the weight and the center unto 


the diſtance and the power; and fo reciprocally. 
Or thus The power that doth equiponderate with 


any weight, muſt have the ſame proportion unto it, 


as there is betwixt their ſeveral diſtances from the 
center. OT fulciment. 5 e Hs. 


1 
3 
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The meaning of the aforeſaid doth import thus 
much; that the power at the end of the Lever muſt 

bear the ſame proportion to the veight to be ſuſ- 
tained, as the diſtance from the fulciment to the 
power you bear doth from the tulciment to the 
weight: — for inſtance, if your Lever is nine feet 
long, and the fulciment at one foot, the proportion 

will be as eight to one; for, ſuppoſing the 1 
eight hundred, one hundred borne upon the end of 

the Lever, at eight feet, would equiponderate, and 

be adequate to the weight. The ground of which 
maxim is, the fulciment at one foot, in this pro- 
portion, being the center of gravity. © 

It muſt be obſerved, that all the varieties of mo- 

tion in inanimate bodies, are ſubject to the forces 

impreſſed; and therefore it follows, if a body be 
abſolutely at reſb, and unfurniſhed with any movin 
principle, it muſt of courſe continue ſo, till ace | 
upon by ſome external power. When a body is 
put in motion, it hath no power within itſelf to 
make any change in the direction of its courſe; 
therefore muſt move in proportion to the power 
impreſſed. 

There is not a more uſeful, nor a more extenſive 
inſtrument than the Lever, nor any ſo familiarly re- 
duced to practice. It is reported of the great Ar- 
chimedes, that, with this ſimple faculty, he propoſed 

to remove the greateſt conceivable weight with the 

leaſt conceivable power; and moreover, if he did 
but know where to ſtand and take his fulciment, he 
could remove the world—all this great maſs, or 
globe of ſea and land ; which attempts, though they 
were altogether above the vulgar apprehenſion or 
belief, yet his acts had been ſo very extraordinary, 


and in compliance with an edi& made by the king of 


Syracuſe, (to believe whatever Archimedes ſhould 
B 2 affirm) 
| 4 
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affirm) they were obliged to reconcile this extrava- 
gant 1 though it might be eaſy to de- 
monſtrate the geometrical truths of theſe ſtrange 
aſſertions, where is the uſe of it's * them 
proved by the mechanical faculties? Such grounds, 
though palpable to the weakeſt _— could exiſt 
only in fancy, or 1dea, being far beyond theexecu- 
tive power of man to effect. Therefore the thought 
was diabolical, becauſe impracticable: It is never- 
theleſs certain, if there was the greateſt conceivable 
weight, with the leaſt imaginable power—ſuppoſe 


fo ſmall as the weight of one man; if we conceive 


the ſame diſproportions between their ſeveral diſ- 
tances, as in the former obſervation, from the ful- 


ciment to the center of gravity, they would both 


equiponderate : and if the diſtance of the power 
from the center, in compariſon to the diſtance of 


the weight, were but any thing more than the hea- 


vineſs of the weight is in reſpet to the power, it 
may then be evident, from the former example, 
that the power would be greater than the weight, 
and conſequently able to move it. | 


e 
Of the WukxlI. 


AN ONGST the variety of artificial motions, 
1 thoſe are of moſt uſe and pleaſure, to which, 
by the application of ſome continued ſtrengh, there 
1s beſtowed a laſting motion. Theſe we may pro- 
perly call ſelf-movers, becauſe the motions of fuch 
mventions are actuated or cauſed by ſomething 
which belongs to their own frame, or at leaſt by 
ſome external inanimate agent; as mills by wind 
and water; clocks, watches, or other engines made 


of wheels, by weights, ſprings, &c. It 


. A / / ! "8. Eo. 
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It would be too elaborate to illuſtrate the exten- 
ſion of this mechanic faculty, otherwiſe than what - 
may be uſeful to the preſent defign. I ſhall, theres 
fore paſs over what. may be effetted-by its ſubtlety, 
in every refpe&, but its power in removing the 
matter 5H 29 17 23 25 "714608 
The Wheel, relative to power, is in every reſpett 
equal with the Lever; but the force of this faculty 
may be more conveniently uriderſtood by the mul- 
tiplication of ſeveral wheels together, with nuts be- 
longing to each of them. The full effect of this in- 
vention cannot be better explained than thus ;—As 
the nut is to the wheel, 1 may be as one to 


ten) ſo is the number of wheels and nuts to an 


equivalent power. One of our ordinary jacks for 
roaſting meat (which confiſt but of three) fully ſhews 
what may be executed by a number of theſe movers : 
for, if the fly or balance, in compariſon to its axis, 
be but as the proportion of wheels to the nuts, vz. 
ten to one, and the whole proportionable to the 
weight, tis evident that, if the weight was three 
hundred, a ſmall ſtring at the balance or fly would 
c_ draw it — ; for if the weight was three hun- 
dred, vz. 336 lb. or even 1000lb. the fly need not 
be more than as one to à thouſand ; for the firſt axis 
is to be but one tenth part of its wheel; and there- 
fore, though the weight be a thouſand pounds, yet 
unto a power that hath this advantage, it is but as 
a hundred at the ſecond wheel ;, and in this propor- 
tion ſtill diminiſhing, at the third wheel it is but 
ten, and at the fly but one ; ſo, if a man has a ſtring 
that will draw one pound, it is palpable he may 


effect this weight: and ſo of any other power, let 
the weight or ma 


nitude be ever ſo great; it is but 


adding more wheels and nuts, adequate to the above 
Proportion, FEET FS MON | 


Upon 
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Upon this principle was the famous engine ex- 
tolled ſo by Stevenius, and preferred by him to all 


_. Archimedess: it conſiſted of wheels and nuts, tho” 


n more conſiderable in number, and might 
dear a greater proportion. Upon this principle an 
author tells us, that if there we an engine with 12 
wheels, each of them with teeth, as alſo the axes 
or nuts which belong to them, ſays he; if the dia- 
meter of theſe wheels were unto each axis as a hun- 
dred to one; and if we may ſuppoſe the wheels to 
be ſo placed, that the teeth of the one might take 
hold of the axis which belongs unto the other, and 


that the axis of the handle (made to work 1t) may 


turn the firſt wheel, and the pe be fixed to the 


axis of the laſt, he could with eaſe remove the great- 


eſt conceivable weight in the world. 
It appears to me the moſt unaccountable thing in 
nature, how any man, or body of men, can buoy 


themſelves up with impracticable notions: it is true, 
that explications and geometrical definitions may be 
rendered of all kinds of local motion, and even ſo 
facile and obvious, that an ordinary artificer may 
ſufficiently underſtand them, and yet not all the 
men in the world be able to execute them. Tho' 
de- ſeem a paradox to many, I hope to prove 
y 


it clearly by example; notwithſtanding Ariſtotle has 
endeavoured to define, that there 1s no conceivable 
weight that may not be removed by theſe wheels, 
even as much acted, as can be fancied by imagina- 


. HE 
It remains now, in order to make a perfect diſ- 


covery of the truth of what many authors have aſ- 


ſerted, concerning the removing the world, the 
drawing up by the roots the ſtrongeſt oaks, and 
many more of the like extravagant affirmations, to 
enquire into the nature of artificial motion I mean 

flowneſs 
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ſlowneſs and ſwiftneſs ; for, without a right under- 
ſtanding of theſe, a man will be expoſed to 2 
abſurd miſtakes, in attempting thoſe. things, hic 
are either in themſelves impoſſible, or elſe not to 
be performed by ſuch means as are applied to them. 
I think I may ſafely affirm, that many, if not moſt, 
miſtakes in theſe great mechanical deſigns, do ariſe 
from a em ee of that difference, which 
there will be between the ſlowneſs or ſwiftneſs of the 
weight and power, in compariſon to the proportion 
of their ſeveral ſtrengths. 5 983 188 YE 
If it were poſſible to contrive ſuch an engine, 
whereby any conceivable weight might be moved 
by any conceivable power, both with the ſame bre- 
vity or ſpeed (as it is with thoſe things immediately 
ſtirred by the hand) the works of Nature would 
be then too much ſubjected to the power of Art, 
and men might be encouraged, with the builders of 
Babel, to ſuch extravagant deſigns, as would not 
become a created being ; and, therefore, the wil- 
dom of Providence hath ſo confined theſe human 
arts, that what any invention hath in the ſtrength 
of its motion, is abated in the flownels of it: for it 
muſt be obſerved as a general rule, that the ſpace 
of time or place, in which the weight is moved, in 
compariſon to that in which the power doth move, 
is in the ſame proportion as they themſelves are to 
one another; ſo chad if there be any great difference 
= betwixt the ſtrength of the weight and the power, 
the very ſame kind of difference will there be in the 
X ſpace of their motion. If the power be unto the 
= weight but as one to an hundred, then the ſpace, 
- through which the weight moves, will be an hun- 
_# dred times leſs, and conſequently the motion of the 
weight an hundred times ſlower than that of the 


ower. 
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a veſſel to receive all the water that flowed from 
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If we conſider an inſtrument of twelve wheels, as 
before - mentioned, made proportionable in ſtrengtn 
for any imaginable weight, we ſhould then find 
that the motion of it muſt be conſiderably ſlower 
than the heavens are ſwift: for, if we ſuppoſe the 
windlaſs to ſuch an engine (prepared to ſet the whole 
in motion) to be turned 4000 times in an hour, yet 


in ten years ſpace the weight would not be moved 


one hair's-breadth, nor an inch in a thouſand years: 
the truth of which we may more eaſily conceive, if 
we conſider the frame and manner of a twelve- 


wheeled engine : {uppole in each axis or nut there 


were ten teeth, and on each wheel a thouſand; then 
the windlaſs of this engine muſt be turned one hun- 
dred times before the firſt wheel, reckoning down- 
wards, could be moved round once, and ten thou- 
ſand times before the ſecond could finiſh one revo- 
lution ; and ſo through the whole twelve wheels 
this multiplied proportion. TRYIN 
I will now appeal to every reader, of common 
reaſon, whether ſuch attempts or expreſſions can be 
more than the incoherent fumigations of a diſtem- 
pered brain ! Notwithſtanding,” the beauties of me- 
chanical manceuvres are as inſtructing as entertain- 
ing, when they are reduced to familiar practice, 
but when once proſtituted, or ſtretched beyond the 
power of art, they no longer can be conſidered as 
parts of the ſcience, becauſe they only exiſt in no- 
ION. 45 in. 
Not much unlike ſuch extravagant thoughts as 
theſe, was that of the famous Grecian cart, who 
did-propound to Alexander the Great, to cut the 
large mountain Athos in the form of a ſtatue or fi- 
gure of a man, which in his right hand ſhould hold 
a town capable of ten thouſand men, and in his left 


the 
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the ſeveral ſprings in the mountain; but whether 


7 Alexander, in his ambition, feared that ſuch an idol 
; might have more honour than he himſelf ; or whe- 
0 ther, in his good huſbandry, he thought ſuch a 
4 work would coſt him more money than the conquer- 
* ing the world; or whatever elſe, he refuſed to un- 
is dertake it: but if he had conſented to ſuch an un- 
d reaſonable attempt, (though in contradittion to the 
ir opinions of all mankind) I dare affirm it never could 
: have been executed. ee 
e 3 a 
n TE CTU: 
4 Of the PULLEY. 
N N Pulley is of ſuch ordinary uſe, that it will 
| not need much, nor any particular deſcription. 
2 The chief parts of it are divers little rundles, that 
are moveable about their proper axes: theſe are 
« = uſually divided according to their ſeveral ſituations, 
into the upper and lower. The lower pullies only 
do give force to the motions. If we ſuppoſe a 
eight to hang upon any of the up r rundles; it 
"FE will then require a power, that in it rs ſhall be fully 
? XX <qual for the ſuſtaining it. 1 
ue diameter of a pulley, when fixed in a ſtate 
of motion, is as a proper beam or balance hung upon 
its center: therefore the power muſt be adequate 
to the weight, in the ſame ſtate as if the power and 
weight were faſtened by two ſeveral cords, at the 
end of the balance. Now all the upper pullies be- 
in ar one and the ſame nature, it muſt neceſſarily 
= follow, that none of them do in themſelves conduce 
4 to the eaſing of the power, but only for the greater 
conveniency of the motion; the cords by this means 
: being more eaſily moved than otherwiſe they would. 


I 
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If the weight to be ſuſtained be above the pulley, 
as in all the lower ſort it is, then the power that 
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ſupports it need be but half ſo much as the weight 
itſelf. Let the diameter of a lower pulley, on 
whoſe center the weight is faſtened, one end of the 
cord being tied to a Pakt there will be but half of 
the weight to ſuſtain; for the hook in this caſe is 
the ſame as if held up with a ſtring, with one end 
in each hand, upon a proper balance; and this ſub- 
duple proportion will ſtill remain, though an upper 
pu ley were joined to the lower. The upper pul- 
ey alone doth not abate any thing of the weight: 
it is the ſame thing, whether the half- weight is ſuſ- 


tained 7 to the hook, by which one end of the 


cord is faſtened, as the veight is altered by the 
lower pulley alone. Now, as one of the lower 


pullies doth abate half of that, heavineſs which the 


weight hath in itſelf, and cauſe the power to be in 
a ſubduple proportion unto it, ſo two do abate the 
half of that which doth remain, and cauſe a ſub- 
quadruple proportion between the weight and the 
power; three a ſubſextuple; and ſo on to as many 


as may be — 700m : for they will ſtill diminiſh the 


ing to this proportion, Suppole the 


welght accor 
1000lb. the applying it to one 


weight in itſelf to be | 
of thoſe lower pullies will make it but 
them but 250; three of them 125, &c. 


It is not material to the force of this inſtrument, 


whether the rundles of it be big orlittle ; if they be 
made equal to one another, in their ſeveral ſtations. 
But it is moſt convenient, that the upper ſhould 
each of them increaſe as they are higher ; becauſe 
by this means the cords will be kept from tangling : 


theſe pullies may be multiphed according to ſundry _ 


ſituations. By theſe examples an invention 1s ea- 
lily formed, for a man to draw himſelf up to any 


conceivable 
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conceivable height, and familiarly reduced may be 


of much ſervice for particular uſes, when occaſion 


requires a reparation to ceilings of towers, domes, 
Ae te. and this may be effected with ſo 
little trouble and expence as two pullies, one above 
and another below; to the upper one muſt be fixed 
a hook, and hung at the top, which may be done 
on the outſide; the end of the cord fixed to the cen- 
ter of the top pulley; and put firſt round the bottom 
rundle, then the top, the other end of the cord a 
man may have in his hand to draw himſelf up by, or 
to any machine that he may require for his tools, 
&c. To the execution of this will require but little 
more than half his weight, or if the pullies were 
multiplied, it may be done with half that force, and 
ſo on according to the forementioned proportions. 

From what hath been ſaid of pullies, it is eaſy to 
conceive, from their natural effects what great per- 


formances might be wrought by theſe faculties being 
inſtruments of infinite ſtrength: It is reported of 


Archimedes, that with an engine of pullies to which 
he applied only his left arm he lifted up 5000 buſh-. 
els of corn at once; and drew up a ſhip with all her 
lading upon dry ground; and all with a threefold 
E herein I muſt beg Archimeduss pardon 
or telling him he was under a grand miſtake: for 
it is not poſſible that theſe alone ſhould ſerve for the 
motion of ſuch a weight; becauſe ſuch an engine 
can but make a ſubſextuple, or at moſt a ſubſebtu- 
ble proportion, between the weight and power: 
which is by far too little to —— the ſtrength of 
a man to ſuch ponderoſities. How many were eaſy 


to find out, if we did but know the „ thoſe 


ancient meaſures; ſuppoſing them to be the ſame 


with our Engliſh buſhel, which weighs 64 pounds: 
the whole would then amount to 320,099; half of 
C 2 which 
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which would be lightened by the firſt pulley, and 
half of the remains by the ſecond; andſo on in this 
ſubduple proportion. And if we do but conſider a 
man's hand to be as 50 pounds weight, it will eaſily 
be demonſtrated, and will take at leaſt ten or twelve 
pullies to effect it. | 5 Bert 
IL. EC TU RE VI. 

| Of the Wepcs. | 

6 firſt mechanical faculty is the Wedge, which 


is a well known inſtrument, and is of the greateſt 
utility in niedling up old houſes, cleaving of wood, 
&. The efficacy and great ſtrength of it may be 
reſolved and particularized, 4 0 tal 
Firſt, by the form of it. 8 10 
Secondly, by the CO the power is 
impreſſed upon it; which 1s'by the force of blows; 
and 1s called percuſſion. Ne ER 
Firſt, the Grad of it repreſents two leavers; and 
is a general rule, that the more acute the angles 
are, ſo much more eaſy will their. motion be; the 
force being more eaſily impreſſed, and the ſpace 
wherein the body 1s moved being ſo much the leſs. 
The ſecond particular whereby this faculty hath its 
force, 1s the manner whereby the force 1s impreſſed 
upon it; which is by a ſtroke or blow. The effica- 
cy of it doth far exceed * other :orce: for though 
we ſuppole a wedge to be laid or fixed in a piece of 


timber (in a poſition for cleaving) and preſſed down 


with ever ſo great a ſtrength, nay though we were 
to apply the force of the other mechanical inſtru- 
ments, the ſcrew, pulley, &c. yet the effect would 
not be adequate to a blow. The true definition of 
this is perhaps one of the greateſtſubtilties in nature, 
nor is it in my opinion fully explained by any _ 

Thor 
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chor who has undertaken the reſolution of it: and 
X yet to me ſeems no other than the celerity of the 
£1 Lim emitted to effect it. VVV 

= .. Thoſe who attribute it to ſwiftneſs alone, have 
not given it a proper thought; for if fo, a blow 

with a light weapon would exceed any other force. 
According to this, how comes it to paſs that an ar- 
X row or bullet diſcharged near at hand, 1s yet not- 
withſtanding much leſs: than at a proper diſtance; 
XX when the violence whereby they are carried is moſt 
7 freſh, and in all probability the motion moſt ſwiſt? 
I think the firſt and greateſt conſideration is the 
quality and weight of the inſtrument by which the 
X blow is given; ſecondly the ſpace 'or diſtance 
X through which it paſſes. 08 

And Firſt, If the mſtrument by which you mean 
to effect the motion, is not proportionable to the 
ſtrength or force required, the ſwiftneſs or rapidity 
of the blow will not ſerve to accompliſh it. And 
Secondly, If the ſpace or diſtance hrodgh which 
the force muſt paſs be not ſufficient to acquire the 


XZ requiſite celerity, it will add nothing to the pur- 
port, ſuppoſing the ſledge or inſtrument contained 
a double proportion of weight; and therefore may 


be reduced to the following example: As the weight 


of the inſtrument is to the power of the wedge, fo 


is the celerity of the blow to the diſtance required 
do effect it. Tit | 


LECTURE ME 
Of the SCREW. 8 
Tu which is uſually recited for the ſixth 
mechanical faculty 1s the Screw; which may 


be called a kind of wedge, multiplied. or continued 
1 | round 
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round by an Helical revolution about the body of 
a cylinder; receiving its motion not from a ſtroke, 
but a leaver or handle at one end of it; and is uſu- 
ally diſtinguiſhed by the names of male and female. 
The male is the fore- mentioned ſcrew; the female 


22 


is the nut which receives it. The quality of this 
faculty far exceeds any of the reſt, Go that uſe to 
which it is generally applied; as, in printing, ex- 
tracting and ſqueezing out the juice of fruits, &c. 
and in the execution of this inſtrument the ſtrength 
of one man will be more forcible than the weight 
of a whole mountain. It is alſo uſed for lifting and 
railing great weights, and is much more prattica- 
- _ any inſtrument made of wheels, pulleys, 
The great advantage of this faculty above the 
reſt doth conſiſt chiefly in this; the other inſtru- 
ments do require ſo much ſtrength for the ſupport- 
ing of the weight to be moved as may be equal to 
it Pede that other ſuper- added power whereby it is 
out-weighed and moved; ſo that in the operation 


by theſe a man does always ſpend himſelf in a con- 


tinued labour. Thus for example: 


Any weight that is lifted op by a wheel or pulley, | 


will of itſelf recline, if there be not an equal power 
to ſuſtain it: but in the compoſure of the ſcrew. 
this infonvenience is perfectly remedied; for ſo 
much as 1s communicated unto this faculty from the 
power that is applied to it, is ſtill retained by the 
very frame and nature of the inſtrument itſelf; ſince 
the motion cannot return, but by the handle of the 
leaver which effected it; ſo that all the ſtrength of 
the power may be employed in the motion of the 
weight, and none ſpent in ſuſtaining of it. The 
principal defect of the ſcrew is, that in a ſhort ſpace 
it will be worked to its full length; and then it can- 
. not 
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not be of further uſe for the continuing of the mo- 


* 3 tion; unleſs (as before obſerved) it be returned 


back by the ſame inſtrument that did work it. 

* - Though this moſt noble and facile of all mecha- 
nic faculties is not ſo much as mentioned by ſome 
of the ancients, eſpecially Ariſtotle; yet I cannot 
help thinking, that moſt of the wonders performed 
of old may Jef be attributed to the execution of 
X this inſtrument, becauſe no other invention could 
be ſo applicable to time, as what might be made 


” and contrived by certain ſcrews. 
1d 


XZ Amongſt the Jews we read of Solomon's temple, 
which for its ſtate and magnificence might have 


a- | 
S, been juſtly reckoned amongſt the other wonders of 
the world: we read of pillars of braſs eighteen cu- 
e bits high, and twelve cubits round, great and coſt] 
1 ſtones for the foundation of it. Jſephus tells us, 
t- that ſome of them were forty-five cubits long: and 
o again he mentions the famous towers built Is He- 
IS rod, wherein every ſtone was of white marble, 
n twenty cubits long, ten broad, and five thick ; and 
=. which was the greateſt wonder, the old wall itſelf 
ſtood upon a ſteep riſing ground, and yet the hills 
„ FX upon it, on the tops of which theſe towers were 
r built, and were above thirty cubits high; ſo that it 
. is ſcarce conceivable by what ſtrength ſo many 
J | ſtones, of ſuch great magnitude, were conveyed 
O | thither. bY CCC 
: | Amongſt the Grectans we read of the Ephefran 
2 =X temple dedicated to Diana, wherein there was an 
> WM hundred and twenty-ſeven columns, made of ſo 
f many ſeveral ſtones, each of them fixty feet high, 
h being all taken out of the quarries of A/. 5 
> = There were beſides at Rome ſundry obeliſks made 
> 2X of ſo many ſtones all entire, ſome of them 40, 


| ſome 80, and others go cubits high; the chief of 
| e 1 
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them were brought out of Egyþt, where they were 
dug out of certain quarries, and there wrought into 
form, and afterwards, not without incredible la- 
bour and infinite charge, brought to Rome. N 
Alſo about two hundred years ago there was 
erected an old obeliſk, which had been dedicated to 
Julius Ceſar: it was one intire ſtone, being a kind 
of ſpotted marble; the height of it was one hundred 
and ſeven feet; the breadth of it at the bottom 
twelve feet; at the top eight feet: it was removed 
at the charge of Pope Sextus the Fifth from the left 
ſide of the Vatican, to a more eminent place. The 
moving of this obeliſk is celebrated by many wri- 
ters; all of them ſpeaking of it with great wonder 
and praiſe. 5 l 4 
The executing in former days ſuch great wonders 
may ſeem to infer, that theſe mechanical arts are 
now loſt amongſt the many other ruins of time; 
which, notwithitanding, cannot by any means, be 
granted, without much ingratitude to the preſent 7 
age.—l believe if a proper examination were made 
into the merits of fome now living, I am perſuaded x 
we ſhould not find it a want of method that diſables 
them; but becauſe we have not either the ſame ma- 
terials, or niotives to attempt ſuch works, or the 
means to effect them, as the ancients had. x 
Ihe preſent age is much more active than the an- 
cients; every man now finds ſo much buſineſs for 
the preſent, that he has not leiſure to trouble him- 
ſelf with things that can never be of uſe to him, and 
therefore in many reſpetts there is a great diſpro- 
portion betwixt the incitements of thoſe former 
times, and the preſent age with regard to ſuch mag- 
nificent attempts. And moreover, as we differ 
much in the motives, ſo like wiſe do we in the means 
of effecting them. c | 
| There 
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= There was in thoſe remote days more leiſure and 
opportunity both for the great men to undertake 
W ſuch works, and for the people to perfect them: 
= whereas the world is grown more politic and there- 
fore more troubleſome: every great man having 
other private and neceſſary buſineſs about which to 
X employ his time and fortune. And ſo likewiſe for 
the common people, who living then more wildly, 
XX without being confined to particular trades and 
= profeſſions, might be more eaſily collected about 
8 on famous employments: whereas now, if the 
king wanted to raiſe an army, it would not be poſſi- 
ble to gather half the number of men that were for- 
XX merly employed about theſe magnificent buildings. 
1 We read of thirty ſix hundred thouſand men that 
were buſied for twenty years in building one of the 
Egyptian pyramids; and of a million of men that 
} were as long in building another of them; and a- 
bout the carriage of one ſtone twenty days journey, 
there were for three years together two thouſand 
choſen men directors, beſides many other under- 
X labourers. MEE 475 
In the building of Solomon's temple there were 
X threeſcore and ten thouſand that bare burdens; be- 
X ſides fourſcore thouſand hewers in the mountains. 
X >uppoling every one of theſe but to carry a load, 
there were enough to make a Jarge mountain.— The 
Ehplieſian temple, ſpoken of before, was built at the 
2X expence of al 7 joining together; the 127 pillars 
XZ were made by ſo many kings, according to their 
ſeveral ſucceſſions; the whole work not being finiſh- 
ed in leſs time than two hundred and Fiteen years. 
The abundance of wealth which was then en- 
groſſed into the poſſeſſion of ſome few particulars 
being now diffuſed amongſt a far greater number, 
there is now a greater Blr amongſt mankind ; 
4 51 | and 
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and the flouriſhing of arts and ſciences hath fo ſtir- 
red up men's natural nobility, and made them 'of 
ſuch active and induſtrious ſpirits, as to free them- 
ſelves in a great meaſure .from that ſlavery which 
thoſe former and unpoliſhed nations were ſubject to. 
From all which conſiderations it does not infer any 
defect of art in theſe latter days. For my own part, 
I conceive it as eaſy to demonſtrate the mechanical 
arts in theſe times to be ſo far beyond the know- 
ledge of the remote ages, that had we the means 
the ancients had, we might effect far greater mat- 
ters with half the labour, and one tenth part of the 
expence. . 


LECTURE VIII. 
3 BuflDIxd in GENERAL. | 
\HOUGH the word ga Gen a reſtrained 


4 ſenſe only alludes to the ere 
an edifice; yet the means and manner of ſuch ex- 


ecution, muſt be effected by the power of ſcience, * 


well digeſted in the mind of the conductor. For to 


build well, depends not only the ſciences of Geo- 
- metry and Architecture, but a thorough knowledge 


of mechanic powers in general; as alſo Hydraulics, 
or the art of conveying water by the law of motion, 
through pipes or engines, as may be requiſite both 


for uſe and convenience.  _ | 
The art of building, which is founded on the re- 


quiſite of ſome of the nobleſt ſciences, requires a 


greater application, and more enlarged judgment, 
than is ulually conſidered: therefore the term Buil- 


der is frequently made uſe of, and miſapplied by 


ſome who do not underſtand it. For a man to be 
proficient in Building, in the firſt place he ſhould 
= have 


ing or railing of 
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3 have a knowledge of all the materials to be uſed, 
EZ both as to quality and quantity, as well as all the 


arts of the different branches thereunto belonging: 
and many more appertaining conſiderations, plain- 
ly to elucidate theſe requiſites as far as may be ne- 
ceſſary with common practice, in civil Architecture; 


is the ſubject of the following ſheets: and becauſe 
l wiſh not to take up my reader's times with a deſ- 
cription of what he ; to obtain, without an illuſ- 
tration of the principles themſelves, I ſhall proceed 
in the firſt place, to explain the principles of Build- 


1 
1 - 
. nera 
ing in . 
. a — 4 3 * 9 
r 
1 


In every ſtructure or edifice there are four things 


to be conſidered, viz. ſtrength, convenience, pro- 
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priety, and beauty; without which not the choice 
of any quantity of materials whatſoever will in any 
vwiſe contribute to the purpoſe ; as nothing can be 
erected with any certainty, that is wanting in the 
above Properies. Therefore it will be eligible to 
3 ign, not only to enquire into the nature of 
> theſe great conſiderations, but alſo to elucidate 
2X their = and point out ſuch defects as the unex- 


perienced workman may be liable to. 


LECTURE 
Of STRENGTH in BUILDING. 


1 firſt quality to be conſidered in all build- 
4 ings is Strength, which directly alludes to the 
© maj in every reſpect and part; which a 
builder ſhould have a firm aſſurance of, before the 
firſt ſtone or brick is laid: for whatever errors may 
be committed in a building cannot in any wiſe be 
lo pernicious as a certain defect in the foundation. 
Therefore it behoves every man, who is principally 

x concerned 


— 
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concerned in an edifice, to look and inſpect into 
this great particular himſelf : being the baſe of the 
fabric, he ſhould be aſſured of its natural ſolidity. 
If the ground is faulty, in this laſt obſervation it 
will be neceſſary to ſupply this natural defect by 
the power of art, which may be done equal to any 
ſtrength required. LEES N 
A natural foundation is that which may be built 
upon without the aſſiſtance of piles, timber, plank, 
&c. There are different ſorts of ground which 
may be built upon, and all equally good; fuch as 
ſtone, clay, gravel, and chalk. Theſe, if the foun- 
dation is of ſize proportionable to the weight to be 
ſuſtained, will anſwer all the purpoſ ee. 
An artificial foundation is that which is obliged 
to be made when the ground 1s looſe, rotten, or 
otherwiſe defective, by the help of piles or plank- 
ing, and muſt be ndiferetly uſed according to the 
builder's judgment. If your ground is a loofe ſand, 
and ſtands upon water but a ſhort ſpace from the 
ſurface of the ground, or floor of the cellars, (if 
ſuch are built) it will be neceſſary to drive piles all 
along the different foundations, as cloſe as they can 
ſtand, eſpecially at all angles, quoins, and chim- 
neys. With regard to the length of the piles, the 
mult always be regulated according to the ſtrength 
or body of the earth, and the weight and magni- 


tude of the ſuperſtructure. — For my own part, I 
would always chooſe to make piles of ſuch length RX 
as might reach to a ſolidity of foil. The ſcantling 
of piles may be as 1-14th part of their length. 
With regard to inner walls, it may not in every caſe RX 
be required to drive piles quite clots all along, but 
at three, four, or five feet apart; between which 
lay bridgings of oak and planking upon the whole. 
There are ſome forts of ground where * 
x e | alone 


1 


The Univerſal BRITISH Builder. 29 


to alone may do, and not of conſequence ſufficient to 
he be 3 without. In ſuch caſes the following 
y. method [muſt be adhered to. 
it Firſt, Level the ground at the bottom of the 
Dy trench, and at every quoin, and betwixt at the diſ- 
1 tance of g feet lay bridgings of oak the whole width 
of the foundation. Between and level with the top 
ilt of thoſe lay bricks or ſtones, and planking of g or 
k, 4 inches thick, to cover the whole; and on them 
*h proceed, obſerving to bed well the 3 with 
as good lome, that the planking oy lay ſolid all 
n- X along, and likewiſe particularly lever. 
2 The benefits that ariſe from a level foundation 
X77 are, I hope, obvious to every profeſſor of building: 
d. for it is not only a guide to keep in that ſtate all 
or the way up, but a ſhrewd maxim, that when this 
example is ſtrictly adhered to, (and the materials of 
1e a proportional weight) that its bearings upon the 
d, ground are equal; and if any ſettlement ſhould en- 
4 Rom it may be every where alike. "LANE 
if With regard to inner walls, it is highly requiſite 
that the like care be taken; for a ſure and level 
n foundation is of as much conſequence in them as in 
the outward walls; and though they will require 
much leſs, yet muſt they be ſecured in proportion 
to their ſeveral weights: for if ſettlements ſhould 
happen within the houſe, the whole maſs of deco- 
2X rations will be diſconcerted and rendered defective 
to every eye. n SLUT IS FA 
= The foundation being ſecured, we are to conſider 
the other appurtenances of ſtrength, viz. the walls, 
= centring-groins, floors, bond-timber, lintels, diſ- 
2X charging-pieces, taſſels, plates, girders, roof, tie- 
beams, &c. which muſt all bear a proportion to 
= one another, and in every reſpe& adequate to the 
= whole, | 
" Bl And, 


I x O BY by TO 


( 0 


go A Key to Civil Architecture: Or, 


. 


ſtrength lays in the peculiar cauſe of their erection, 
which is to ſupport a certain weight to be appropri- 
ated, which of courſe muſt be made ſufficient for 
the purpoſe intended. Therefore in order to re- 
duce this ſyſtem to a certainty, we muſt firſt be ac- 
quainted with the height and width of the ſtructure, 
by which means we ſhall be able to fix a ſtandard 
for the thickneſs of walls in proportion to their 
height. But as this laſt obſervation comes within 
the limits or rule of propriety, I ſhall finiſh this lec- 
ture with the following obſervations, viz. That af- 
ter the foundation is nee to continue this qua- 
lity of ſtrength the walls muſt be all built perpendi- 
cular; for then they are in their full poſitions of 
ſtrength. The timbers muſt be all of ſufficient 
ſeantlings, proportionable to the ſize of the build- 
ing, and all have ſufficient lengths of bearings in the 
walls, the bond-timbers all bound in the angles and 
fixed, till the roof 1s on, in one continued chain 
round the building; the girders all layed upon piers 
if poſſible, with 1 — of timber under- 
neath, and centers of brick turned over the tops of 


them; and if the girders are of great lengths they 


muſt be truſſe. —_— qr 2s | 
The roof muſt be ſo contrived that all the walls 
may bear a proportionable ſhare, neither too heavy 
nor too light. If too heavy, the lateral preſſure of 
the raftors will tend to ſhove out the walls : if too 
gt, it mult of courſe be in danger of every ſtorm. 
The raiſing-plates muſt be well tied at the angles, 
and the whole building ſecured at proper places with 
tie-beams, &c. And to crown the whole property 
with ſtrength, the walls ſhould have ſufficient time 
in building, leſt the ſuper- incumbent weight cruſh 
Ye | the 


And, firſt, of walls, whoſe great principle of 
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the work underneath, and cauſe e ee ſettle · 
ments, the ſure way to ruin and de we 


ſtruction, | : 


LECTURE X. 


Of ConveNnIENCE in BUILDING. 


— 


HE word Convenience hath an extenſive 
meaning, and imports, that a building ſo con- 


5 trived ſhould be advantageous, warm, pleaſant, 
and uſeful, according to the intent deſigned, the 
Z perſon you build for, or uſe to which it is appro- 


1 * priated + 


And firſt, with regard to its advantages: if fora 


X houſe of pleaſure, and a perſon of rank, diveſted of 
commercial connections, it ſhould alway (if in town) 
be built in ſome open airy ſtreet, contiguous to 
* ſome ſquare, where there is a number of avenues 
and different ſtreets that lead to public places, that 
no danger or demur may happen by the meeting of 
= coaches. After a e fixed upon, care ſhould 
1 


be taken in the deſign, that the exterior parts of 


the building have ſomething more diſtinguiſhing 
than the common mode, both in form and execu- 


tion, not inferior to the rank of the perſon you build 


for. The interior parts eaſy, connected, and ſuit- 
able to their different purpoſes. The ſtairs contri- 
ved in a familiar place, and in the midſt of the 
rooms above and below, that an eaſy entrance may 
be had to every apartment. The anti-chamber as 
convenient as poſſible to the ſtairs, that ſtrangers 
ꝑ may not be incommoded. The bed-chambers not 
too large nor too glaring with light, The back- 
ſtairs ſo contrived, that 8 


rvants may paſs to their 


3 own apartments and places of buſineſs without im- 
= pediments from the beſt rooms; alſo that water-clo- 
818 | ſets 
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ſets be placed in proper places without the leaſt an- 
e that ceſs-pools and drains be made of a 


ſufficient magnitude; that water may be had famili- 
ar to the kitchen, and every thing that can be ob- 


tained with reſpe& to proſpect from the windows, 
Kc. to render the whole pleaſant and uſeful, and 


in every reſpect adequate to the intent. 
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The ſame rules muſt be obſerved in every other 
building, whether it be for a merchant, trader, or 


manufaQuror.—Firſt, the neceſſary appurtenances 


muſt be noticed; then what elſe of beauty may be 
- added, 

with this main point in view, not to out- ſtretch the 
purſe and intent of your employer. 


thought conſiſtent with the deſign, mult 


LECTURE XL 
Of PRoPRIETY in BUILDING. 


1] mm term Propriety is not ſo much as mention- 
ed by Andrew Palladio, nor any author extant; 


all hitherto having contented themſelves that what- 


ever was beautiful muſt be proper. This I deny; 


and want no greater vindication than a thorough 


examination into nh nay ludicurous mixtures 
of fragments, and which are all attributed as incom- 


pr e beauties, though in reality of ſpeech, they 


ave not one property to recommend them. 


I muſt confeſs, it is contrary to my plan or in- 


tent, to 1 the deſigns of any ſurveyor, or 
private workman; but muſt point out the common 
errors of the age, leſt the young and unexperienced 
ſhould ſnatch the gorgeous bait, and imbibe ſuch a 
puerile ſyſtem of inconſiſtencies as may take them 
more time to eradicate than leiſure to acquire. — 
Notwithſtanding, there are many very „ de- 

| igns 


of mutabilities. 


\ 
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ſigns which border upon, or rather were the origi - 


1 
nals to the preſent ſhades of what is called Taſte; 


but thoſe abound in moſt of the merits which I de- 
fine to be propriety, which is the exact bounds fixt 
for the finiſhing all ſorts of work, and is the real ſub- 


3 
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ſtance of judicious experiments, which have been 


made by Altitudes and Geometrical calculations, 
to find the moſt approved proportions of unity that 


one member bears to another in an indiviſible ſtate; 


ſo that ſtrength and beauty may be in circumſerip- 
tion of its power, and have a certain criterion or 
limit for their extenſion. 5 1 


j the firſt principles that ſhould attract the attention 
of every ſtudent or profeſſor of building; for it is 


# proficiency can be arrived at. 


= of fanc 


upon a 


„ Which hath a change or different effect 


vation is given, and its intent and conſequence 
knovn, the judicious workman of himſelf Jhould 
proceed withqut the aſſiſtance of architect or ſur- 
veyor. If he was well apprized and ſtudied in the 
principles of building, every part and principle of 
a building may be reduced to a ſyſtem, and hold 


and eaſy, and yet ſubject to the ſtrict rules of 
chitecture. 1 e 


not believe, becauſe they will allow nothing mag- 
mnificent that is not 


I muſt confeſs I am far from conſidering the an- 
[190 TRE cients 


To attain a right underſtanding of this is one of 


the only guide to perfection, and without which no 
; ie In many buſineſſes 
and employs propriety is no more than the reſult 


5 oſt every eye. But building is not ſubject 
to this mutable ſtate; for when once à plan and ele- 


5 ſuch an affinity with nature, that harmony and 
arrangment may be ſeen through the whole, 2 — 
A 


This many of our men of modern notions will 


compoſed of the preſent jargon 
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cients or their ſenſe of building in the leaſt compa- 
table with the natural and ſplendid eaſe we ſee in 
many of our modern productions. The many 


ages of improvements, and different eſſays in every "7 


century, muſt have made ſome improvement, or ä 


their works and labours would have deferved ſevere 
criticiſm. Though it cannot be affirmed, that the 
five orders of Architecture have received the leaſt 


addition for _ ages, their compoſitions are ſo 


judicious, natural, and ſtriking, and bear ſuch a 


1. with reaſon, that it has ſurpaſſed the abi- 
ities of every commentator, either to add or dimi- 
niſh, without eclipſing the beauty of the whole. ff 
Many have attempted this great undertaking at 


this time, and daily leave laſting ſpectacles of their 


weakneſs and judgment. This 1s done with an in- | 
tent (as the _—_— to lighten the orders; the pro- 


| 3 of their different members being by far too 
heavy for the ſplendid work of the times. But 


herein is their miſtake; for I will be bold to affirm 
in the preſent caſe, that whatever is taken from the 
projections adds weight to the whole in a double 
1 In order to prove this, I will only de- 
1 


re my readers (if they are unacquainted with this 
reat matter) to make two drawings of any of the 
; orders of Architecture; one according to the 
Pulladio, 7 

&c. and another with the projections of the preſent 
times, and you will find t 4 , 
much the heavieſt: for it is a ſhrewd maxim in Ar- 
chitecture, that whatever is added to the head takes 


projections and dimenſions of Scimozzi 


aſt mentioned will be 


from the weight of the boc 7 I have ſeen others, 
in order to take off the weight 


incurred by reducing 
the projections, add one diameter more to the ſnaft, 
and the like addition to the pedeſtal. But this was 
mending the matter with a witneſs; for then they 


1 
i 


ND ; 
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Pa- BE were under the ſame predicament with reſpet to the 
m height of the mouldings ; and in order to remedy 
ny one defect, plunged into numberleſs abſurdities. 
The proportions of the orders are of ſuch ſenſible 
Or magnitudes that nothing artificial can ſurpaſs. I ſin- 
ere cerely wiſh; that every profeſſor of Architecture 
he was convinced of this; d of gaudy, we 
all ſhould ſee magnificent productions; and for arts 
ſo and ſciences, we mi ght juſtly vie with the world, 


"N 


and bid the greateſt nation defiancgce. 
bi- Ido not mean by what Ihave advanced, that an 
nt Architect ſhould be confined to produce nothing but 
the works of the ancients. 'No I muſt beg my read- 
at Wer to underſtand, that I have the greateſt veneration 
Sir for taſte and improvement, and hold that to be the 
n- great ſupport of the individual: but I would not e, 
'0- tend this beyond the rule of propriety; I Would 
00 not, becauſe it is the faſhion to wear a club to m 
ut hair, ſtretch that beyond the bounds of reaſon, to 
mM the enormous ſize of my leg, nor, becauſe it is the 
he taſte of the times, to make ſmall cornices and large 
le frieſes to my rooms, to be in the very pink of the 
le- mode, make all frieſes and no cornice at all, which, 
us to the diſgrace of beauty and propriety; is now al- 
he moſt the caſe. - There is a medium or ſtriking 
he effect in all the works of art, like the perfection > 


** 
TY 


nt vithin the limits of beauty, which I ſhall mention 
be hereafter : Therefore ſhall only propoſe a ſtandard 

for the propriety of walls, conſequence of light, 
ſize of chimnies, &c. and then give ſome obſerva- 
tions on the beauties of building. — What propor- 
tions of unity the preſent taſte of building has or will 
Fear with propriety, I ſhall mention in my eriterion 


of 


85 


of practice ſeparately as they occut. 
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Of the Standard of Walls, Ge. 


And, firſt, of the ſize or thickneſs of walls, and 
depth of foundations, which chiefly depends on 
the height of the ſtructure, weight of the materials, 
Ke. The depth of foundations by different authors 
allow one ſixth of the height of the building. But 
this I think unneceſſary; and inſtead of one ſixth, 
may be one eigth part of the intire height of the ſu- 
perſtructure: the Preadch of the foundation three 
fourths of its depth: the firſt ſtory two thirds of the 
foundation at the bottom, and from that diminſh * 
one half brick every ſtory upwards. This I have 
found in the courſe of my own experience to be the 
2 beſt ſtandard that can be calculated; though this has 
* "Exceptions in peculiar caſes, when the foundations 
are bad, and the conſequence of the building will 
not afford a ſufficient natural foundation to be made. 
In ſuch a caſe the ſize of the foundation may be 
augmented at the diſcretion of the builder. Ob- 7 
ſerve, that the foundations diminiſh upwards, that 
regular ſet-offs be made on both ſides, ſo that a 
1 line might be drawn through the 
undation and middle of the wall at the top of the 
building, that ſolid may reſt upon ſolic. 8 
There are many ſurveyors and builders who ar- 
ue againſt regular ſet-offs on the outſide of a a 
ding: alledging, that they are only receptacles 
for water, Sh are oftentimes prejudicial to the = 
ſtories below. But theſe are weak arguments, when 7 
compared to the ſtrength of the building, which 
mmuſt be defeftive when only ſet-offs are made on 
. the inſide. The eaves and cornice prevent any 
| water lodging upon the facios, &c. on the lde. * | 
; | 1 E, 


— 
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de, except what happens by a lateral ſhower, 

E which 1s very rare, and too tri ing ö to be noticed. 5 
1˖z muſt confeſs, it has been the caſe in moſt of the 
and new buildings about the town to make no ſet-offs 
on on the e for ſome time; but here the buil- 
als, ders greatly miſtook their intereſt, (eſpecially thoſe 
ors who built for ſale) becauſe a houſe properly ſet off 
But on both fides will not require to be ſo ſtrong by one 
th, ſixth of the quantity of materials, which would a- 
ſu - mount to a conſiderable fum in a large building. 
ree The next thing of propriety is the height of ſto- 
the ries, and their order, which ſhould diminiſn in 
nſh FF height upward, though in ſome particular caſes it 


ave cannot, as when the magnificent rooms are appro-—- 


the priated to the ſecond or third ſtory : when it ſo 
1 ee a thought muſt be had of the foundation, 

ons and ſomething more added to the ſtrength of the 

will walls in che lower ſto rie. 


be BB Of the Propricty of Chimnies. 


hat In the conſtruction of chimnies care ſhould be 
t a taken to erect burrs in the foundation for the piers, 
the leſt the ſuper-incumbent weight cauſe deſtructive 
= ſettlements; that openings 00 chimnies be made 
porportional to the ſize of the rooms, and that fun- 
XX nels be made proportional to the openings: by 
this means there are hopes of being relieved from 
that great diſturber of peace in a family, a ſmoaky 
XX chimney. This particular was quite unknown to 
the ancients ; even Palladio only gueſſed at its pro- 
p perties. One would think that practical experi- 
on ments ſhould long ago have reduced this ſyſtem to 
ny = a certainty ; but, alas! we are ſtill in the dark, and 
1t= may continue ſo, and leave it to be found out by 

the next century. v 
The 
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_ of the room in the table, and you will fin bY 
height of the opening to be g feet 3 Inches, breadth 7 
2 feet 6 inches, and depth 1 foot 5 inches, and ſo 


|; + » , 


to add the height and breadth together, and take ; 


the exact depth of the chimney. | 1 ; 10; the ſize. 
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The beſt calculations that I can make for chim- 

nies, and which in general I have proved to be an- 
ſwerable in almoſt every caſe, are by the following 
table nominated to the Sim of all the rooms that may 
occur in common practice. on 
My reader will obſerve that the following table 
is calculated from rooms ſuppoſed to be ſquare. 
When a room is otherwiſe, I — it ſquare in the 
following manner: Add the len Jn and breadth t- 
gether, and take half for the ſquare of the room, 
or example: If a room is 14 feet by 10, 1 add them 

together, which make 24, look for 12 the ebe 1 
the 


# 


of all the reſt. 


The method of finding the depth of chimnies is 


one fourth for the depth. 


For example : = 
t EO Et. Ig. | 1 
Suppoſing to the above dimen-( 2: G 
ſions of g feet 3 inches by 2 feet 6g: 3 8 
inches, 5 ſet them down as in the | = 

margin, which make 5 feet ꝙ inch. 5 : 9 
one fourth of which is 1 ft. 5 inch. | - — 


The proportion of funnels is got from the depth 
of chimnies, and ſhould be always three-fourths of 
N . * ; 69 - N * . 5 | | Fa: fo 
the chimney's depth for the ſquare of the ſide. 
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= A Table of the Size of the Openings of Chimnies. 

= Square of Breadth of the Height of he Depch of the 

7 Rooms, Opening. Opening. Chimney. 
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ke Ihn order to ſupply the defect of ſtrength which 
every opening caules, diſcharging pieces of tim- 
1 er thn d be laid acroſs the breaſt to take off the 
eight: in the end of the breaſt muſt be laid return- 
ing pieces, or what is called taſſels, which are of in- 
finite ſervice. If the building is within the bills of 
mortality, and no taſſels or diſcharging pieces can 
be applied without incurring the danger of the pe- 
nalty, arches of brick muſt be turned in the breaſt 
to anſwer the purpoſe. "Oo 
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8 / Windows and their Opening. 
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I be opening of windows hath been as little en- 
qm uired into as the ſize of chimnies, although of ma- 
terial conſequence; for if a room be too glaring 
With light it is as defective as if it had too little: 
lo therefore a ſtandard of propriety ſhould be attained, 
in order to render this agreeable ſenſation as pleaſ- 
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ing as poſſible. However an error committed in 

this particular may be more eaſil „ with, 

than the offenſive evaporation of ſmoak. The fol- 

lowing is a general rule. ie 

Let the dimenſions of a room be given, viz. | 

Length, breadth, and height: ne the length 
u 


and breadth together, and the product by the 

height, the ſquare root of the laſt product is the | 
quantity of light required. For example: 
Suppoſe a room was 19 feet b 19 | 
14 feet, and 12 feet high, I fir 14 - 

multiply them as in the margin, the — 
length by the breadth, and Te pro- 76. - 
dutt by the height, and extract the 19 ; 
* of the laſt product, — f 
Which gives 56 ſquare feet, the real 266 
quantity of light required. "TB 
So ra; | 
[ 3192 | 56 
25 
106 | 692 | 

636 
TIL t 
. b 
The next thing is to diſpoſe or appropriate the : 
light into a number of windows. In the above t 
caſe, for a room of 12 feet high a window ſhould 
be about 8 feet. The 56 divided will make 28 feet c 
each; for two windows which will anſwer the di- ] 
menſions of 8 feet by * 6 inches, will be ade- 0 
juate to the intent. The fame of any ocher dimen- 1 


on whatſoever. 
LECTURE | 
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Of Bxravrty in Building, 


HE engaging enchantreſs Beauty is of a noble 
1 deſcent, her kindred are all famous in build- 
ing, both in plans, elevations, and ſections. She 
is elder fiſter of Taſte, begot of Elegance by Pro- 
priety. Such an extraordinary character ſhould 
produce ſtriking effects, which certainly is the caſe 
when her votaries purſue her ſteps with dexterity. 
The peculiar graces which are attributed to 
Beauty, are freedom, eaſe, and perſpicuity, which 
in reality are ſo connected that no ſeparation can 
be obtained in their conjunctive copulatives. 
If a man would arrive at a proficiency in this, he 
muſt firſt ſtudy the fore-mentioned qualities, viz. 
ſtrength, convenience, and propriety, before he 
can be a judge of this article : for 1t 1s certain a 
building may be ſtrong, convenient, and even a- 
bound with proper conſtructions and juſt dimenſions, 
and yet not poſſeſs one of theſe rare embelliſhments. 
Some of my readers perhaps may be ſtaggered 
to know what I mean by Beauties ; where they may 
be applied; of what they conſiſt, and how to be 
attained. Therefore it may not be amiſs to hint at 
its properties; though this analyſis would require 
the florid pen of the greateſt proficient of ſciences, 
yet they have hitherto paſſed it over as trivial, with- 
out that copious deſcription which the ſubject natural- 
ly requires. I muſt confeſs, I ſhould be extremely 
glad if my giving a few hints would animate ſome 
abler pen to elucidate this quality in its ſtriking co- 


lours : however, at preſent I ſee no reaſon why the 
F ſubject 
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ſubje& ſhould fink to oblivion, becauſe people more 
capable than myſelf will not enter upon it. 

The Beauties of building do not conſiſt in the 
profuſeneſs of ornaments, nor in the ſtrength of its 
different members, nor in the well-executed parts 
of the different artificers works in general; but in 
the perſpicuous compoſition and harmony which 
one thing with freedom bears to another, touched 
with ſuch an excellency of proportion that every 
thing may ſeem to have a natural or prime exiſtence 
of its own, ſuitable to the purpoſe, and in every 
reſpect adequate to the whole deſign ; no latent or 
ſtudied maxims in peculiar faſhions that deviate 
from the delicacy of the arrangement, can be inti- 
tled to a place in the compoſition of Beauty; ſuch 
are crude and puerile notions, and Beauty is the 


dextrous reſult of ſound judgment, and cannot in 


any wile be attained but by propriety. Therefore 
in order to acquire a knowledge of this, the learner 
muſt firſt ſtudy the principles of building in gene- 
ral, its intent and ſituation, for what it is adapted, 
its appurtenances and relative conſequences; and 
endeavour to make the deſign anſwerable to the 
purpoſe, and the particular works anſwerable to 
the deſign; and let it conſiſt of ſuch well-choſen 
and lively embelliſhments as may add dignity and 
elegance to the edifice, and in no wile foreign either 
to the place or intent. 

It is greatly to be lamented that we ſee architects 
capable of deſigning what they pleaſe, or of erect- 
ing any thing to any purpole, and yet neglect this 

owerful charm, not ſo much through a want of 
the knowledge of its peculiar graces, but through 
an idle notion of following the dictates of time- 
ſerving noveliſts : whereas if they would endeavour 


to follow the ſenſible dictates of their own reaſon, 


I make. 


+ + 
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I make no doubt but we ſhould daily ſee more 
ſtriking proofs of their genius. 

Fe Erdl invention of an Adams can with pro- 
priety form what compoſitions he pleaſes > being 
in full poſſeſſion of taſte, he can make her dictates 
ſubſervient to his will; but I would caution inferior 
geniuſes, how thay ſtep forth in the dangerous path. 
Though there are (it muſt be allowed) very grace- 
ful attractions, and ſeemingly a very extenſive field 
to roam in; yet the leaſt impediment muſt of ne- 
ceſſity diſconcert their ideas, and plunge them into 
ſuch a labyrinth of confuſion, that will require ſome 
difficulty to eſcape without 1nevitably Aeſtroyitig 
the point in — | 


LECT UKE MC 
Of ARCHITECTURE. 


XRchir Ecru is one of the nobleſt of the libe- 
ral ſciences, and bears its date ever ſince the 
time our firſt parents made an arbour to cover them- 
ſelves from the inclemency of the weather: its firſt 
E is geometry, a moſt excellent knowledge, 
eing the baſis and foundation of all architecture 
and building. The maxims of geometry are both 
ſpeculative and practical; from the firſt is demon- 
rated the properties of lines and angles; the lat- 
ter teaches how to apply them to practice in archi- 
tecture, fortification, Ke. 

The word Architecture is now underſtood in a 
more improved ſenſe, and imports the conſtruction 
of an edifice either for private or public uſe, accord- 
ing to ſome or all the five eſtabliſhed ordes invented 
by the ancients, following their proportions, en- 


richments, and ornaments, every way ſuitable to 


F 2 the 
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the bigneſs, ſtrength, and beauty of the work in- 
tended, and as they are laid down by the moſt cele- 
brated artiſts, and all of them called from their 
laces of invention, which are as follow, viz. 
Tuſcan. Doric, Ionic, Corinthian, a 1d Compoſite. 
As there are not many noble treatiſes of architec- 
ture extant, I ſhall not take up much of my read- 
ers time with a theoretical definition of the * or- 
ders; nor can I, according to my preſent plan, al- 
low it, my operation of practice being ſo extenſive: 
therefore ihall only mention ſome few particulars re- 
lative to their riſe and conſequence, and proceed 
with my remarks of meaſuring, and other things of 
uſe for the aſſiſtance of thoſe to whom the plan is 
propoſed, which in general is the working part of 
mankind. | 


Of the Tuſcan Order. 


The Tuſcan order had its original in oh pans a 
remarkable place in Italy, from whence the name 
is derived. It is much the plaineſt of all the orders: 
notwithſtanding it hath great beauties if we conſi- 
der its uſe, and apply it where ſtrength is required. 
Its juſt proportions and well-deſigned form (where- 
ever it is well appropriated) are both ſtriking and 
elegant, tough imple; yet its ſignificancy ma 
juſtly vie with the richeſt. The column with its 67h 
and capitol ſhould be in length 7 diameters, the in- 
tablature 2. The Tuſcan column ſhould diminiſh 
one fourth of its diameter. The proper manner of 
placing this order, is at the bottom of a ſtructure; in 
which caſe it hath its real appearance, being of ſuf- 
ficient ſtrength to ſupport the reſt of the orders a- 
bove, or as many as may be thought conſiſtent. 


of | 
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* Of the Doric Order. 


The Doric order took its riſe from the Dorians, 
a Grecian people which dwelt in Af. This order, 
though little inferior in ſtrength to the Tuſcan, is 
nevertheleſs frequently uſed without 1ts pedeſtal, 
in places hote tins elſe but beauty 1s required. 
Though this order may be ſaid to have ſome defici- 
encies in ſome of its componant parts, yet upon the 
whole 1s a maſterly compoſition. e 


Many commentators have differed from Palladio 


in ſome particulars in this intablature; and if in any 
thing they have come near this great maſter, we 
may allow ſome of them a ſhadow of merit here. 
The Doric intablature 1s a well-deſigned and no- 
ble piece of architecture; the ornaments and enrich- 
ment of bells and trigliphs, &c. in the frieſe and 
planceer of its cornice are ſo maſterly, that they are 
incapable of additions. Many 1n the execution of 
this order have, inſtead of the triglyphs, ſubſtituted 
flutes, &c. but to very little effect. If thoſe that 
took theſe liberties had but known the ineſti- 


mable treaſure of beauties they had been rifling, 


they would have been content to follow the dictates 
of the greateſt judges that ever lived, rather than 


offend the eyes of every man of judgment and ſpe- 


culation with their own paltry inadequate ſtuff. 
This order may be applied to the firſt ſtory of a 

building, and is fa uſed ſo without the leaſt 

deficiency. Its column, baſe, and capitol may be 


made 8 diameters hi gh. and diminiſh one fixth of its 


diameter. This order 1s the beſt that can be made 
uſe of for the fronts of doors, &c. on account of its 
large projections, which anſwer every purpoſe in 
preventing the weather from affecting thoſe Ka 

1 ave 


* . . — oh + _ — = - n FT, ot is SS ad 1 f : iS. F . 
r — Ex 1 ——ů— 3 * =. — — — . „ ˙ RS I 4 — 2 — : : — hw © 2s - - a - 2 — 
— — >< , La 27 Et TOR ot — n 7 — oo p - 4 — is a EE SITS oy Fd mul nnd ou . * — * 


. 
—— ů ů —— a 


„„ ͤ I 5, 
RR 1 — —— 


BA > - by — 2 = 
—— K roey. nag cor ne et — 


” 
8s <a, —— 
CO lh a 
0 * 


233 _— ol, nd * > x — 7 _a\-£.. W be. Br we when 
32 - < — — — ” \ a as 2 1 
8 2 7 Py — — 4 . = «4 60 8 5 1 % . . — — = 3" conc 
2 — J 3 — 2 — 2 = _ «wy b 3 5 * 2 — x 2 
c — i PoE mm C MW. I © — — Pos OI Rog — — — a _ 272 — — * — — 2 K 2 ho . —— 4 2 — — * . 
— — — —— * 1 = —̃— — — IX + 202 — DI — > Sr = x Sn > Io; — — I = — — — E . — cs 
——ů — . \ > - £ 49% 5 — 2 — 5 A 2 D < $285 — . —— A _ - - — 2 2 — - —— — — — — > 
— — 8 —— - — — 2 L l 2 2 I — 5 J hey FT I” - 2 * Tx TS 5 ; - Vx I A 2 | ———— — - —x = — . 
= — = _— l 8 > © — — Dm 
=; * — — r 2 bx — * = _ A * 2 4 2 1 r : : b 88 — ro 5 8 - - — — h Seat 
— : 5 "IE : OE = i a. 5 I 8 IT; 2 — ; I 2 bd -_ 2 - bon x 
2 82 8 - p = - . — — : - : — - == = : = 1 _—_— 2 - 2 - 4 — 2 — — = — — — — 
2 - _ oat — * * . _ 2 I > A = - * 2 _— — hs _ UI — 2 — = = — — nt 7 
— 4 — 5 = =_ q P _ 5 5 — 1 * 8 4 Y! 1 3 xm a 4 
. NK . 3 e 1 8 5 —_—_ — 1 : 5. > Als 9 
— * p 2 
- 2 . - a NA — N * ** 
N = * - = 5 — a pn > - N * — 4 " BG a, + 
" OY + as. A 4 R n — 5 * 323 * n ——— 2 * x Mg ng — — . 


> — > — 
” - . — — — 
Py — 
- ng ä 
* — 


46 A Kzy to Civil Architecture: Or, 


have occcaſion to wait at the doors of houſes till 
time is gained for their admiſſion; a thing which 
ſhould be maturely conſidered, becauſe the rain is 
uſually more rapid and violent under the eaves of 
the edifice, merely owing to what is diſcharged from 
the cornice of the houſe ſet-offs, &c. ; 


Of the Ionic Order. 


The Ionic order, whoſe maſterly compoſition and 
beautiful appearance was firſt invented in Jonia, a 
province in Afa. Of this beautiful order was built 
one of the ſeven wonders of the world, viz. the noble 
temple at Ephſus, dedicated to Diana, wherein there 
were made 127 columns, all of ſeveral mtire ſtones of 
the Ionic order. The height of this column, baſe, 
and capitol is 9 diameters, and diminiſhes one ſixth 
of the width. ee | " 

The greateſt beauty in this diſtinguiſhing order of 
ar, is in the ſlenderneſs oe the ſhaft of the 
column, and rendered more ſo by the flutings, 
which in this order hath a pleaſing effect; allo. the 
volutes or rams-horns of the capitols are excellent 
additions as well as all its mouldings, enrichments, 
&c. which are little inferior to the Corinthian. 
This order is in its proper ſtate when placed upon 
the Doric, and the Corinthian upon this. 


Of the Corinthian Order. 


The Corinthian order is the moſt noble and beau- 
tiful of all the orders, and took its original from 
the city of Corinth. This rich piece of architecture 
may juſtly be called perfect, beyond the power of 
art or genius to improve. Its merit does not lay 
only in the diſtinguiſhing order or arrangement of 

any 
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any peculiar part, but in the harmony of the 
whole; being ſo well adapted, ſo proportionably 
Juſt, that art and nature combined, muſt allow, in 


this grand- compoſition, their meridian almoſt ri- 


valled. One of the chief ornaments is the capitol ' 


* 
, 
. 


of the column, whoſe height is equal to the diame- 
ter of the column below, and is compoſed of leaves 


to the number of 16; between which riſe ſmall 


ſtems or ſtalks, which form the volutes, and ſup- 


port the abacus, which may. be underſtood as the | 


top moulding or covering of every capitol. 


The Corinthian column with baſe and capitol 


ſhould be 10 diameters high; and when fluted muſt 


conſiſt of 24, and made half as deep as broad. The 


fillets or ſpaces between muſt be one. third of the 


width of the flute: the bell or face under the leaves 
muſt ſtand perpendicular under the bottom of the 
flutes; in which caſe ſolid is under ſolid. The Corin- 
thian pedeſtal 1s one fourth of the height of the-co- 


lumn, and the intablature one fifth, which conſiſts 


of architrave; frieſe, and cornice. 


Of the Compoſite Order. 


This order had its riſe from the ancient Romans, 
who firſt invented it, and has its name merely be- 


cauſe it is a mixture, or compoſed of the Ionic and 
Corinthian orders, or rather of the whole five. 
This order, by ſome, is reckoned the moſt regu- 


lar and beautiful of the whole: but thoſe who are 
pleaſed to give it this appellation, . do it either 


through want of judgment, or not inquiring into 


the merits of it, naturally attribute that beſt which 
is compoſed of all the beauties of the others. It is 


certain, that the parts of the Compoſite order are 
in a capitol light in their reſpective places; but as 


they 
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they now ſtand are rather puerile and unconneQed, 
and may be ſtiled an immature compound of con- 
fiſtencies, void of grace, and barren of invention. 
Why I ſay conſiſtencies, I would have my readers 
underſtand : The members which make this order 
are in their nature beautiful ; but being applied or 
ſtretched beyond their real effect, they become lu- 
dicrous, wanting form and propriety. I cannot ſay 
that this order reflects any peculiar merit on the 
compoſers, though it is much better than any thing 
that we ſee invented in theſe days. = 
This order is uſually placed upon the Corinthian : 
but in that place it mal appear to a diſadvantage, 
having no properties of its own to recommend it; 
and thoſe it doth conſiſt of are ſo feebly adapted, 
that it is the height of imprudence to place this or- 
der in any ſtate, unleſs quite abſtracked from the 
reſt; nor can it with the leaſt propriety be ufed on 
the outſide of a building. Its column with baſe 
and capitol is ten diameters, and ſhould not, if 
placed upon the Corinthian order, diminiſh more 
than one fixth of the diameter below. 


It would be well to conſider the nature of the 


orders in general, eſpecially with regard to the pro- 
priety of their ornaments, when appropriated to 
the outſide of a building. In my opinion, the chief 
elegance of a ſtructure is in its plainneſs, and would 
add much to the dignity of every building where 
the orders are introduced, if no ornaments were 
_— but where their want might be thought a 
viſible defect. For my own part I cannot think, 
that either carvings or fluting of columns have the 
leaſt ſhare of beauty on the exterior part of a 
building. Things of this fort to me appear rather 
ſtudied maxims than natural effetts. | 


I am very conſcious that ſome of the greateſt 


judges 
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judges of the age would quite eontradict this opi- 
nion; but even grant it ſo, I am full as confident 
that thouſands will think otherwiſe. When they 
have leiſure to give this great particular a thought; 
and judge from appearances, I would only aſk any 

erſon of reaſonable abilities, whether the vaſt pro- 
— of ornaments laviſhed on ſome of the public 
buildings (which have lately made ſuch a noiſe in 
the world) be any addition to them? whether they 
are not more gaudy than 22 and loſe their na- 
tural magniſicence by thele ſuperfluous introduc- 
tions? | | 

J am ſorry that it ſhould be conſiſtent with my 
deſign to deſcant upon the works of ſo great an au- 
thor; but the beſt ſhould have their faults pointed 
at, becaule it is in the power of thoſe intirely to 
new mould the ſyſtem of buſineſs, and lead the un- 
thinking world f the evidence of their own un- 


derſtanding. | 
LECTURE xIv. 
| Of MEASURING. 


NAEASsURING is the art of finding the contents 
of ſuperficies and ſolids; and is that part of 
geometry, or rather practical mathematics, which 
elucidates ſome determinate quantity, appointed to 
be a ſtandard or common gauge for things to be 
denominated by; as to their length, breadth, and 
thickneſs: As a rod is a common meaſure for brick- 
work, a ſquare, yard, or foot, for defining the 
contents of carpenters, joiners, plaiſterers work, 
&c. which once underſtood, and where to be pro- 
perly appropriated in the different artificers works, 
according to their nature and cuſtom, needs no 
| G more 
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more than common Arithmetic to perform this my- 
ſtery, which at this time is in ſuch eſtimation, and 
conſidered as a trade of the firſt conſequence; 
though there is little more in it than what any com- 
mon ſchool- maſter is capable of; unleſs it is requir- 
ed a meaſurer ſhould ſtipulate the prices of the dif- 
ferent works he runs over; in which caſe he muſt be 
well acquaintedwiththe practice of the ſeveral works 
and branches of a building, as well as the quality 
and quantity of materials; a matter which many of 

our modern ſurveyors are totally ignorant of, and 
which reflects great indignity on their profeſſion: 
being one of the principal efforts to the ſcience of 
ſurveying, and of much more ſignificancy than fine 
drawings, which are too frequently the main object 
of gentlemen of this faculty. For if they are but 
tolerable adepts in this particular, they think but 
little of any * more; for ſay they, with regard 
to prices and value of work, that we can eaſily ac- 
——_ by getting the eſtimates of different workmen 
or the drawings we have to execute; out of which 
we can with little trouble fix different ones of our 
own. How little 1s a perſon of ſuch experience to 
be depended on, either with regard to the conſtruc- 
tion, or the ſurveying of an edifice of conſequence? 
and yet to the mortal diſgrace of architecture, we 
have men that ſtile e Ken architects and ſurvey- 
ors who are hardly capable of building a ole, 
without numerlels errors; and at the ſame time if a 
workman of found judgment, adorned with the re- 
quiſites of taſte and long experience, was but to pro- 
pound his opinion, though never ſo eſſential to the 
ont, it would be at the hazard of his place, for 
[20 thinking to dictate to the genius of a man of ſpe- 
culation, and, moreover, capable of making a draw- 

ing handſome enough for a print-ſhop. 
It 
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It is greatly to be lamented chat there is not a pro- 
per ſtandard or certain pitch of perfection in this as 
well as many other learned profeſſions, for a man 
to arrive at before he can be called either architect 
or ſurveyor, the one much inferior to the other, 
and thoſe who had not merit to the former be deem- 
ed the latter, and thoſe that had not pretentions ſuf- 
ficient for either be termed meaſurers. A gentle- 
man would then know whom he had to apply to for 
maſterly compoſitions and undertakings, there 
would be a viſible difference in their profeſſions 
though at preſent they are. ſynonimous terms. I 
ſay, if there was ſuch a reſtriction upon the profeſ- 
ſors of architecture, and none allowed the name 
but ſuch as had a thorough knowledge of the liberal 
ſciences, as well as a proper profundity of philoſo- 
phizing their effects, how few (in compariſon to the 
numbers that take the appellation) would be deem- 
ed capable of taking their degrees; notwithſtanding 
we have many hit to take the 355 uponthe occaſion, 
and likewiſe others to be cenſors. 1 
But I beg my reader's pardon for this digreſſion, 
and will inſtantly eee with my remarks upon 
meaſuring and taking dimenſions; a matter of ſome 
moment to every workman that may hope to be a 
maler. 3 | 
The principal thing in meaſuring (as I before ob- 
ſerved) is the nature and cuſtom of it; that is, what 
is allowed as work to a ſtandard price allotted, what 
is work and half, double work, &c. Of theſe there 
is the greateſt variety in joiners work, which hath 
almoſt as many variations as different forts of work. 
When a perſon is well apprized of the cuſtoms 
of the different inſtruments and modes of dimen- 
lions, he muſt conſider the moſt advantageous way 
of ſetting his dimenſions down, ſo as to avoid con- 
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fuſion and perplexity. In his book of dimenſions 
he muſt be careful to ſeparate with difference the 
various ſorts and manners of execution with which 
the work is done, as well as the different apart- 


ments to which they belong, and every branch ſepa- 


rate. But in order to give my reader as plain and 
conciſe a method as poſſible, it may not be amiſs to 
give a ſłketch of a book of meaſurements, and all 
the common incidents that can occur in a building. 
And firſt, of brick-work, which rule of meaſure- 
ment is by the rod of ſixteen feet and an half ſquare 
to one brick and half thick, which is the ſtandard 
of all common brick work. 8 
The uſual way of meaſuring a building is to be- 
gun firſt at the foundation, 1080 thence the firſt 
ory, and ſo on to the top, taking every ſtory ſe- 
parate, with their additions and deductions &c. 


Example of Foundations. 


Take the length of the front and one end, and 
double it for the length; and obſerve, if you take 
the length of the front from out to out, you muſt 
take the ends from the inſides of the front and 
back walls, next take the height of the foundation, 
and write them down in the 2 order, to be 


ſquared at leiſure. 


Foundation. 


Ft. An. 


146 O Length. 1 
6 6 Height, (4; bricks, 


— — 


2 


The above dimenſions are the ſuppoſed length 
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As all foundations ſhould diminiſh upwards, in 
order to come at the real thickneſs of the wall, 
count the number of bricks at the top, the ſame at 
the bottom, and add them together, and take half 
for the thickneſs. | b 


E X AMP LE 5 


If the foundation at the bottom be 5 brieks 
thick, at the top 33; thoſe added 11 1 
together — in the margin) make 5 03 
9, the half of which is 42, the real 3 O 
thickneſs of the wall, which 1s ſet 
down'as abO§ tt. 5 0 

4 03 bricks. 


Next take all the party-walls, burrs for chimmes. 
F oundations of party-walls. 
Feet. 


lee), oo i 
"6 Height, 53 bricks—4 times. 


and height of one party-wall 3 bricks thick; and 
for brevity I ſay 4 times, there being four croſs 
foundations of the ſame dimenſions. In the like 
manner take every thing within ground; then take 
the baſement ſtory, conſider the fer. olg both on the 
fronts and ends, and from the firſt length dedu& or 
take the dimenſions over again. eee, 
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EXAMPLE. 


Baſement tory. 
Fi _ i 
145 Lengt . 
15 Height. 4 bricks. 


ä 
=y 


| DeduRions of windows. 
Ft. In. 


= 


9 504 bri backe: times. 


To add under windows. 
Ft. In. 


3 2 4 65 1 brick 6 times. 


— 


"Dena 3 55 
Ft. In. 


0 184 bricks. 
3 11 


. > We > —̃— 


Deduct Sainz back n 5 


Ft. In. 


ih 4 4 37 times. 


th. 


To add under windows as 
| before. 
Ft. In. 


- 


The firſt is 45 leng th 


: and height of the 45 


ment ſtory; next de- 


duct the windows and 


doors in the front. In 


taking the deductions 
of windows, I think 
it the moſt familiar 
method to take the. 
whole opening from 
the floor to the top, 
and after add the pie- 
ces under the ſaſh- 
frame, becauſe of the 


ä different thickneſs.— 


See the example. 
Next. take the breaſt 


of chimnies as they 


project intotherooms, 
which my reader will 
obſerve are all to be 
meaſured as ſolid, on 


account of the trou- 


ble, and pargetting 
the inſide. The me- 
thod is to take the 


height to the turnin 


of the trimmer, an 


the widthof thebreaſt, 


and after count the 
number of bricks it is 
in 
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in thickneſs - then de- Kitchen chimney to add.” 
ductihe Spening. N. Int e maT TOR 
8 6 Width, 53 bricks. 


The opening of chimney to 
ene at 
Ft. In 


* * 1 


And in the ſame manner 
proceed with every deduc- 
tion of inner rooms in every 
ſtory, and the addition of 
chimnies, &. 


1 4 OPS 3 5 


— — _ 


In taking the dimenſions of vaults, firſt meaſure 
the butments to the ſpringing of the arch, and af- 
ter bend your rods round the arch for the width. 
The length of the place 1s undoubtedly the length. 
If the vault is gromed, after you have meafured 
the ſuperficial content you muſt alſo meaſure the 
run or angles of the groin, which are always conſi- 
dered at leaſt as ſuperficial feet extra, and ſome- 
times an additional price allowed, which will be 
ſipulated in the moſt vt of brick-work hereafter. 
There is one thing in'the dimenſions of end-walls 
to vaults that ought to be noticed, which 1s the 
riſing of the crown of the arch; to which part the 


height of the end-walls muſt be taken. No allow- 


ance either for ſtuff or labour muſt be made for the 
want of the declivity of the arch, on account of the 
additional trouble of cutting and waſte of bricks. 
The ſame thing muſt alſo be obſerved with reſpect 

| to 
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to arches over doors; no deduction muſt be made 
for them, becauſe of the trouble. The dimenſions 
for the height of ſuch deductions muſt not be taken 
higher than the ſpringing of the arch. 
As 1 — in angles may be 
uainted with the method; therefore I propoſe the 
Roving rule for practice. 
Multiply half the breadth of the front or breaſt 
by the height, and that product by the number of 
half bricks contained in F half breaſt, (as to width) 


and divide the laſt product by 3, the content will be 
the content in feet ; out of which the opening muſt 


| be de ducted, the ſame as in ſquare chimnies. See 
the example. Hy 


a chimney thatflands 


in an angle to be 6 feet 6 inc. 10 


. a0; 


in breadth, the height of the 
tory 10 feet, I place them as 
in the margin, and multiply 


half the breaſt, which is g ft. 
Jr bes. and after multiply 
that product by the number 

of half bricks the half breaſt 
contains, which we may ſup- 
pole to be 8; after I divide 
the laſt product by g, the 
number of half bricks in the 
ſtandard of brick - meaſure- 
ment, which gives the above 
dimenſion 85 feet of reduced 
brick-work ; after this you 
muſt deduct the opening, as . 
in others chimnies. By the above example all 
other angle chimnies may be meaſured. 


By 


m a difficulty to thoſe unac- 


E , ae” de. ̃½% ., neon ae ˙² ] UX. ae a. el Sram 
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By the fore- mentioned method all forts of com- 
mon brick- Work is meaſured; in every ſtory the 
ſame, according to the thicknels ; re- bates, and de- 
ductions of the ſeveral walls, — every ſtory 


ſeparate till you come to the top of the edifice; the 
chimnies as ſolid all the _ up; the parapet walls 
according to their thickneſs and dimenſions ; the 
ſame of gable-ends and pedements. Theſe laſt men- 
tioned articles may want ſome explanation with re- 
gard to the manner of meaſurement. of 


„ U 2s 


Multiply the length of the baſe by half the per- 
— or the e er ee by half the baſe, 
the product is the ſuperficial content. For inſtance: 
Suppoſe a gable-end, the baſe of which is 18 feet, the 
1 or height 19 feet 6 


inches, I ſet down 18 feet, the baſe, Ft. In. 


and multiply by 6 feet 9g inches, the 18 0 

half of the perpendicular, the pro- 6 9 
duct is 121 feet 6 inches, the ſuper- - - 
ficial content ; then count the num- 13 6 0 
ber of half bricks it contains in 108 © 

thickneſs, and proceed m every re- — - 
ſpect as in other work. I think it 121 6 O 


needleſs to ſay any more concerning —— 
the meaſurement of common brick- _ 
work. | 


of brick-work. The meaſuring gauged work, as 
arches, facios, cornices, &c. 1s as ilows; and 
all valued by the foot ſuperficial. 

The moſt familiar way of meaſuring a ſkew-back- 


ed arch, is to take the length of the top and bottom, 
| H and 


The manner of reducing walls to the ſtandard 
thickneſs, 1 1 mention in the practice 
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and add them together for the wc; 29h the height 


of the arch for the breadth. Circular arches muſt 
be meaſured as I have defined in my menſuration of 
circles, &c. Cornices of brick are meaſured as to 
length, and the mouldings girt with a ſtring for the 
breadth. Facios are meaſured ſuperficial. 

In taking the dimenſions of brick-work 1t 1s uſual 
to take and give within the compaſs of an inch. 
For inſtance : If your length or width runs better 
than half an inch, you take the full inch; if under 
half an inch, nothing. For example: 

If a wall was 74 feet 6 inches, and rather above 
half an inch more, you call it 74 feet 7 inches; and 
if rather leſs than the half inch, it would only have 
been allowed 74 feet 6 inches. In meaſuring of 
arches, &c. it is neceſſary to meaſure to the part 
of an inch. _ ae 

The next work that is done by bricklayers is 
tiling, which is meaſured by the ſquare of ten feet 
each way, which ———— into itſelf contains 100 
ſuperficial feet. There is no difficulty in taking the 
di nenſion or of meaſuring tiling; only take the 
length of the roof between the gable- ends, and from 
the ridge to the eaves for the width; multiply the 
one into the other, and divide the product by 100, 
or cut off one or two figures to the left hand for 
ſquares. For example: If the number of feet con- 
tained be hundreds, cut off one figure for ſquares, 
the reſt is feet. If the number of feet 
be thouſands, then cut off two figures to Square Ft 
the left for ſquares, (as in the margin.) 4,23 

Suppoſe the ſide of a houſe contained 
423 feet, then cut off the 4, which is 4 
{quare; the remains 23 feet. The ſame 19,02 

of thouſands of feet, as in the margin. 
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My reader muſt take notice, that deductions 
muſt be made for chimnies, and allo in plain tiling. 
If there 1s a double courſe at the eaves, 4 inches 
more muſt be added to the width. With regard to 
hips and vallies, dormers or windows, where val- 
ly-tiles are uſed, the run of the angles, vallies, and 
hips muſt be taken: and for every foot in length a 
foot ſuperficial muſt be added to the meaſurement, 
on account of the trouble that attends them in prac- 
tice, 3 TE ER 
If your roofs be hipped, take the length at the 
bottom of the ſides, and not meaſure the ends ; for 
it is a maxim, that the two ends make out the want 
of the ſides. 

The laſt of bricklayers work to meaſure, is pav- 
ing; which is done by the yard, and which con- 
tains 9 ſuperficial feet. In this ſort of meaſurement 
there is no difficulty; only take the length and 
breadth of the place in feet, and multiply them to- 
gether, and divide the product by 9, the quotient 


will be the content in yards, and the remains feet: 


afterward make the neceſſary deductions, and your 
work is compleat. bg 


© Of Carpenters Work to meaſure. 


The works of Carpenters to be meaſured are the 
carcales of houſes, roofs, naked floors, partitions, 
centers, carriages to ſtairs, rafters feet, eaves, gut- 
ters, intels, bond- timber, door-caſes, &c. which 
will be all treated of in the ſequel. 

And, firſt, of the carcaſe of a framed building; 
the method of meaſuring which is to take the length 
of one ſide, and one end, and double it for the 
length, and that ſum multiplied by the height 
taken from the bottom of the cell to the upper: ſide 
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of the raiſing plate; the product will be the content 
in feet, which being divided by 100, or cut off as 
before obſerved, you will have the real number of 
ſquares the houſe contains, which is the rule of 
meaſurement for all timber- buildings, roofs, nak- 


ed floors, &c. 
E X AMP I. E. 
Suppoſe a houſe 30 feet long, 25 feet high, and 


20 feet wide, how many ſquares are contained? 
Firſt add 20, the width of one end, to 


50, the length; that multiplied by 2, 50 
gives 140, the length; which being mul- 20 
tiplied by 25, the height, the produce is 

500 feet, which being cut off as before 70 
obſerved, the real content 1s 35 ſquares of 2 
framing. To a houſe of theſe dimen- 
ſions, note, in meaſuring the carcaſes of -140 
houſes no deduttions muſt be made for 25 
windows, doors, &c. the extra labour 
to ſuch being more than adequate to the 700 
value of the openings. | 280 

35,00 


Of Roofing to meaſure. | 


This ſort of work 1s alſo meaſured by the ſquare, 
the principles of which may be reduced to the fol- 


lowing rule, whether true pitch, or the ends gable 


or not, viz. Multiply the building's length by the 
length of the raftor, and twice that aver 1s the 
content in feet ; then cut off as before obſerved, 


and the work ts done, See the operation: 1 


* 
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If the raftors are what is called true pitch, viz. 
three-fourths of the width of the building, 
then to the above building of 20 feet — 50 
the raftors will be 15 feet, which being 16 
multiplied into 50, the length, the oe — 
duct is 750 feet; which being multiplied 250 
by 2, 1 1500 feet the content, which 50 
cut off as before, and you will find 15 


ſquare in the roof to the above dimen- 750 
ſions. | . ö | 2 
| 15,00 


To meaſure a gable-end in carpenters work 1s the 
ſame as in brick-work, viz. multiply the 1 
half the perpendicular, the product is the ſuperfi- 


cial content in feet. Note, the ſame rule will lerve 
for meaſuring the hip-ends of roofs, only making 


the length of the raftor as the perpendicular. 


Raftors feet and eaves boards are meaſured by 
the foot lineal, gutters and bearers per foot ſuper- 


ficial. 


Of Naked Floors to meaſure. 


Theſe are all meaſured by the ſquare ; the length 
and breadth are taken from the outſide of the plates: 
if none are made ule of, as in ſome countries, they 
are omitted, and lay the joiſts in the naked wall; in 
which caſe you muſt allow g inches, or elſe meaſure 


the full extent of the joiſts, and from thence com- 


pute the ſquares contained by the above examples ; 
the ſame of ceiling-joiſts, partitions, battening the 


walls, &c. allowing the deductions of doors, win- 


dows, &c. if they are agreed upon, elle not. 
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ol 


Of Centers to meaſure. 


Centers are meaſured by the ſquare ; the dimen- 
ſions are taken from the ſweep of the arch, and the 
length of the place. | 4 

Small centers to doors and apertures, &c. are 
meaſured by the foot ſuperficial. | 
© Carriages to ſtairs are meaſured by the foot ſuper- 
ficial; the leading pieces or ſtrings bs the foot ſo- 
hd; truſling of —— by the foot lineal; door caſes 
of timber by the foot cube; lintels, bond timber, diſ- 
charging- pieces, &c. are all per foot cube; wea- 
ther ed per ſquare; trunks per foot. All 
the prices md real value are ſtipulated in the prac- 
tice of carpenters work, * 


Of Joiners Work to meaſure. 


The meaſurement of joiners work 1s attended with 
more difficulty than all the artificers work beſides, 
merely owing to its extention, or great variety of 
practice, and the leaſt underſtood of any, chiefly 
through a want of attention, or judicious enquiries 
into the length or conſequence of time which eve- 

piece of work takes in the execution. Could 
this be once aſcertained, the whole might as eaſily 
be reduced to a ſyſtem as any other work. 
In defining the real principles and properties of 
this branch of buſineſs, I ſhall be as particular as the 
ſubject may require, both with reſpect to time and 
mode of meaſurement, in order to render the deſign 
as facile and uſeful as poſſible both to profeſſors of 
building, and others that may be deſirous of making 
themſelves fully acquainted with the practical requi- 


ſites, as well as the mode of meaſuring a _— 
The 
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The work done by joiners in a building may be 
reckoned or defined, in the following ſhort terms, 
to be every thing that is worked with a plain; there- 
fore will need no farther explanation than what may 
be aſſigned in the different works as they occur. 
And firſt, of frontiſpieces. 


Of FTrontiſpieces to meaſure. 


Frontiſpieces are meaſured and valued by the 
foot ſuperficial, and every part thereof meaſured 
ſeparately, and all bear a 4 Rrent price. But the 
beſt way of giving the learner an idea of this 


piece of workmanſhip will be to ſet down the differ- 


ent meaſurements by ſuppoſition, as before obſerv- 
ed of brick-work. 


Of the Grounds and Jambes. Firſt take the dimen- 

Ft. In i ſions of the grounds 
o Len : 

By 4 4 Width (twice. height of the door, 

— for the two jambs, 

Grounds from the top of and from thence to 

door to the top of pediment. the top of the pede- 


Ft. In. ment, which muſt be 
5 8 Width, talen to the extent of 
4 o Height. - the height and width, 


— EE — making nodeductions 
Columns with baſe and cap. for the fan- light, nor 


Ft. In. what is cut off at the 


7 3 Length) .. top, to form the pe- 
1 9 Girt b rwice. dement, on account 
— — of the trouble and la- 

| | bour 


» 


at twice; firſt to the 
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bourthat attend them. Subplinth. | 
Firſt I take the ſuppo- Ft. I ] 
fed length and width 2 9 Leng FRE | 
of one front, ſtile, or 4 Brea ht Ms t 
jamb, and ſet it down _ ——————— — 
as obſerved next the Trunks or grounds for the c 

round, above or un- architrave, friele, &c. { 
At the pedement ; Ft. In. | t 
then I A* the co- 1 6 Length AT t 
lumns, the ſhaft, and 2 2 Git 3 a 
bale, and cap for the ——— — — : 
length, and the girt Architrave. t 
9 oor eee Ft. In. : | 
the width; the ſup- _ 2 6 Lengt Wl I 

linth length ef 6; — 5 * 

readth; the trunks — tro C 
that ſtand perpendi- Level cornice to the top of t 
cular above the ſhaft the facto, | \ 
4 — . oo Ft. In. | t 
the architrave, frieſe, 3 O Length . 
and cornice, to reſt . 10 Gin vice. - 
upon the next arch. ———— - { 
trave. Level cornice; Scima Recta level that mi- t 
the ſcima recta that tres to the pedement. K 
mitres to the raking- Ft. In. t 
mould of the pede- 1 3 Length 1 
ment; length of cor- 2; Girt ! 
nice on both ſides of ————— 1 I 
the pedement ; level Length of Cornice on both T 
hibcks or mutules, Goes of the pedement. 1 


raking ditto ; impoſt; Ft. In. 
jamb - linings, head, 5 9 Length 
and fluſh; circular ſo- 1 2 Gart 
pheat ditto, and door- — 
caſe ; meaſured cubi- Mutules, or Blocks level. 
cal. The ovlo _ | 

- — — —— — — — 
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ble meaſure. Fan- 
light, when meaſured 
by the foot, you muſt 
take the width of the 
door and the height 
of the crown. b- 
ſerve alſo in girting 
the impoſt, that you 
take from thegrounds, 
and extend the line 
all round the face of 
the moulding, and 
likewiſe the ſame with 
reſpect to the ovlo. 
Though the above 
dimenſions are con- 
tingently ſet down, 
without 2 riety to 
their reſpective pro- 
portions, yet the man- 
ner will ſerve to in- 
ſtruct the learner 
the ſame : after the 
meaſurements arethus 
taken, the mode of 
ſquaring them is fa- 
miliar; the different 
prices to all the di- 
menſions will be con- 
ſidered in the prac- 
tice of frontiſpieces. 


tto raking. 


Impoſt round the Jamb- 
linings. 
8 Oo Length 


Ft. In. 


Jamb4inings,bead,andfluſh: | 
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y Door-caſe. 
Ft. In. 
7 4 Length 


Scantling 
4 © Width 


: 4 by ot 


Ovlo round the circular 
7 ! head. | 

Ft: In. | | 
5 O Lengt 
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Door bead and fluſn. 


2 —_ 


Cover boards and bearers. 
Ft. In. 

6 o Length 

1 6 Breadth. 


wn 


4 3 FY _—_—_— * 


/ Floors to meaſure. 


Floors are meaſured by the ſquare; the dimen- 
ſions are the full extent of the rooms both ways. 
Obſerve in meaſuring floors, that you make no de- 
duction for the ſlab at the fire- place: the reaſon is, 
the putting round the border is always conſidered 
as equal to that part of the floor being laid out. 
What part of the floors is laid into the windows, 
cloſets, &c. muſt be added. : 1 


wht} Of Dado to meaſure. 
Dado is meaſured by the yard; the dimenſions 
are thus taken, viz. For the breadth, take from the 
floor to the under- ſide of the capping; the length 
is the round of the room, allowing an inch more 
at every angle; the length and breadth be- 
ing multiplied together, give the content in feet; 
E ide the product by 9, the quotient is the 
number of yards. Obſerve to deduct chimnies and 
doors. | 24 | 
The reaſon the dimenſions are thus taken for the 
the width of Dado, is, it is cuſtomary to conſider the 
Akirting at the ſame price; and as the Dado, does 
* 3 or. 
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or ſhould go as low as the top of the ſkirting, there 
can be no error in ſuch mode of meaſurement. 
When dado and ſkirting are of different prices they 
muſt be meaſured ſeparate. „ bi” 


Of Mouldings to meaſure. 


Mouldings are all meaſured lineal or ſuperficial 
by the foot: when the former, you have nothing 
more to do than take the length; when the latter, 


you mult girt all the face of mouldings with a ſtring 


for the breadth, and the round of the room for 
the length: after deduct doors and chimnies. 
Sur-baſe mouldings are always girt over the face 
and round the capping ; the bale moulding 1s, girted 
as much as ſeen, and half an inch more allowed 


than is ſeen for the re-bate that ſtops the ſkirting. 


Architraves are taken with a ſtring over the top 
and down both jambs for the length, and girted 
round the face and back to the wall for the breadth: 

Cornices per foot ſuperficial, and are girt as 
much as is ſeen for their breadth: the round of the 
room for the length; and ſo of all mouldings work- 
- by hand. All houſe plain mouldings are per foot 
ineal. tet 

Wainſcotting is meaſured by the yard; the height 
of the room for the breadth, and the girt or round 
of the room for the length. Obſerve in this to de- 
duct doors and windows. | | 

Torus ſkirting is meaſured by the foot ſuperficial ; 
the breadth is got by a ſtring girting the moulding 
to the floor; the round or extent of the place for the 
length. Obſerve, that this ſort of ſkirting to ſtairs 
1s always allowed double meaſure; the ſame of 
raking, dado mouldings, &c. if they are ramped, 
as the hand- rail of the ſtairs. | 

I 2 Of 
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Of Doors to meaſure. 


Doors have different rules of meaſurement ; ſome 
by the foot, others by the yard. All framed doors 
are meaſured by the foot; — and ledged doors 
by the yard. If they are what is called double doors, 
that is, framed and moulded on both ſides, they 
are accounted as ſingle meaſure, and a price ſtipu- 
lated accordingly. The dimenſions are the neat 
* and width. hs 

oors that are only moulded on one fide, are 
called meaſure and half; batten and ledged doors 
ſingle meaſure. All ſquare framed doors are ſingle 
meaſure. | 


Of Columns to meaſure. 


Columns of the Ionic, Corinthian, or Compoſite 
orders are all taken ſeparately from their baſes and | 
caps; arſt, the ſhaft, then the baſe and the caps 
likewiſe, being all of different prices. If the column 
or pilaſters are fluted, you muſt girt round the 
flutes. They are all valued by the foot ſuperficial. 
Door-caſes and jamb-linings are meaſured and 
valued by the foot ſuperficial. The length of the 
two jambs and the width of the opening is the 
length. The width of the lining girt down the rab- 
bit for the breadth, ſingle meaſure like wainſcot. 


Of Window-Shutters 70 meaſure. 


Window-ſhutters and back-linings are all meaſur- 
ed by the foot; the front ſhutters as meaſure and 
half. If they are only framed on one fide, the 
back-flaps 


>” ws '> WF 


Tun, and a price according to their value. 


xſal Bz17199 Builder. 6g 


'Fhe 


back- flaps and back-linings ſingle meaſure, „ 


ther framed, fluſh, or ſquare. 


Backs andelbows and ſopheats are by the foot 
ſingle meaſure. * | | | l 


rounds to windows per foot ſuperficial. aih 
All other grounds m general per foot run. 5 


Saſſies and Frames to meaſure. 
Saſhes are meaſured and valued by the foot ſu- 


perficial. The dimenſions are thus taken: the 
two 33 of ſaſhes are added for the length; 


the width of the frame for the breadth, Sometimes 


the ſaſhes and frames are valued together; when ſo 
the exterior parts of the ſaſh- frame are the bounds. 


of dimenſions- Sometimes ſaſh- frames are done 


per piece. All circular headed ſaſhes are only allow- 

ed 2 meaſure. In ſome counties they have a 
method of girting all the bars of ſaſhes both ways; 
_ this is obſolete, and ought to be aboliſned every 
where. : 4 


| Of Chamney-pneces to meaſure. 


Chimney-pieces of wood are meaſured by the 
foot ſuperficial and lineal, according as they are 
finiſhed. Firſt the grounds are per foot ſuperficial. 
If the e ee has no ornaments about it, the 


architrave, frieſe, and cornice may be taken as o- 
ther mouldings, in the manner of the former 


obſervations on frontiſpieces. If there are terms 
at the ſides and ornarhents, theſe muſt be valued ſe- 
ne So likewiſe of ornaments in the frieſe, 

utings, frets, &c. in the cornice; and are per foot 
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/ Stairs to meaſure. 
FE ID Yr | | | 


Stairs are meaſured and valued by -the foot : the 


dimenſions taken by a line bended or od down; 


the riſer and tread over the noſings, from top to 
bottom for the length: the breadth is the width or 
length of the ſtep. Common ſtairs are ſometimes 
done at ſo much per ſtory. : OP 
Hand- rails to ſtairs are ſometimes meaſured b 

the foot ſuperficial, ſometimes the foot lineal. 


When the former, the rail is girted round for the 


breadth, and the ſtreight part of the rail for the 
length. With reſpect to ramps, twiſts, ſcrolls, 


&c. they muſt be taken ſeparate, becauſe they are 
always double meaſure. The baniſters and newels 


at per piece; . per foot ſuperficial, girted 
as other architraves; brackets at per piece. 

Sometimes hand- rails to ſtairs are valued with 
the brackets, ſtrings, and baniſters, at per foot ſu- 
perficial, and the 1 taken in the following 
manner: For the breadth take a ſtring, and girt 


from the top or middle of the rail down the banif- 


ters,. and over the ſtring for the width ; the length 
of the rail from top to bottom is the length. But 
for the particulars of ſtairs in every reſpect, you 
muſt turn to the practice of them. 


My reader muſt obſerve, in taking the different 
dimenſions, to be particularly careful in his book, 


to keep every work ſeparate. | 

The beſt method of meaſuring joiners work 
through a whole houſe, is to Keep a length or leaf 
for all ſorts of work of one price, and only make 
obſervations on the different ſtories. 


* 


Suppoſe 


71 


or the following to be a ſketch of leaves. 
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In the above manner it vill be requiſite to place 
the dimenſions, ſo as to avoid perplexity, keepin 
other leaves for floors, window-ſhutters, &c. an 


every floor ſeparate ; 


by which 


means you will 


avoid an infinite trouble when W come to ſquare 
the dimenſions. | 
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- r n 
in ſome partieulars) as much variety as joiners 
bor ec N 8 8 re- 
quire great underſtanding, as well as an extenſive 
practice, to come at a juſt criterion for the different 
enrichments, which are all taken and valued by the 

foot lineal and ſuperficial. Sometimes they are 
done at a fixed price per ceiling; but a man muſt 

have great experience to guels at a matter of ſuch 
conſequence by the bare inſpection of a drawing; 
although it is certain a man cannot do otherwiſe than 
ueſs at the value of ſome particulars, as yn 
deities, trophies, &c. which ever vary with the 
ſubjet. However, the firſt thing: o be taken is the 
plain of the ceiling, which 1s by the yard; next the 

-cornice, frieſe, with enrichments, &c. which muſt 
be girted as joiners work; the round of the room 
is the length. . * 

Having done this, proceed to take the ornaments 
_ the ceiling, in the following order; firſt, take 
all the mouldings lineal, whether carved. or plain. 

If the mouldings are any of them caſt, they muſt be 
noticed: If any of the mouldings are oval, circular 
&c. they muſt be confidered as meaſure and half. 
Then take all the ſweeps of foliage as ſuperficial. 
In the following manner take the length and width 
of the ſquare in which the ornaments are contained, 
and, according to their value, ſtipulate the price, 
as you go on, to every; fort of work. To ayoid 
perplexity, if there are any golicchi, frets, above 
three inches wide, they muſt be taken ſuperficial, 
otherwiſe lineal. Ribbans over mouldings are run 
trophies, . and all large conjuttions, per Rot _ 
clal : 
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ficial: figures are uſually valued at per piece; all 
enriched frieſes, feſtoons, &c. per foot ſuperficial ; 
if frieſes are caſt, they are valued in the cornice ; 
belexion —— are per foot lineal ; large pan- 
nels of ſtucco per foot ; all walls and plain . 
per yard: all circular work meaſure and half; Io- 
nic, Corinthian, and Compoſite caps per foot ſuper- 
ficial. Obſerve in meaſuring walls to make deduc- 
tions for windows and chimnies. 


Of Glaziers Work to meaſure. 4% 


0 Glaziers works are meaſured by the foot; the di- 
menſions are taken in feet, inches, and parts of a 
foot: therefore it is requiſite that glaziers ſhould 
underſtand decimals ; though, for my own part, 1 
ſhould propoſe duodecimals, being quite as cor- 
rect, and much more familiar 3 conciſe to 
learners. | | 
The two following examples will prove what has 


been advanced on this particular; the one by deci- 


mals, the other by duodecimals: and although 
they both anſwer the intent, I think to learners the 


duodecimals ought to have the preference. 


_ 'Suppoſe a piece of glaſs leaded was to be g feet 


6 inches by 1 foot 6 inches: 
By decimals. By duodecimals. 


Ft. In. Ft. In. 
3, 50 q: 6 
1, 50 - M0 

| 17500 1 O 
350 5 3 1 

52500 1 
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Buy the former method (by decimals) it appears 
that the light of glaſs is 5 feet and 25 parts, equal 
to one-fourth of a foot ; and 5 979 9 — 5 feet 
3 inches, which is one quarter of a foot. My reader 
will obſerve, that in meaſuring ſaſn-windows there 
is no occaſion to take dimenſions of more than one 
ſquare; and that multiplied by the number of 
ſquares in a window, will give the content; which 
once got, requires no more than to add or multiply 
by the number of windows in the ſtory, or of one 
ſize, and that ſufficiently reſolves the queſtion. 

In ſome counties the glaziers only meaſure the 
exterior part of the glaſs for length and breadth, 
allowing nothing for the thickneſs of the bars : but 


this is an exorbitant way, and ought to be eradi- 


cated. | 
Of Painters Work to meaſure. bs, 


Painters work is meaſured by the ſame rules as 
Joiners, with this difference only, that they do or 
ſhould meaſure all edges where the bruſh goes. 
But ſurveyors are not always ſo particular, and fre- 
quently allow no more meaſure to painters than 
Joiners, except in caſe of doors, window-ſhutters, 
&c. which with painters are always double meaſure, 
the ſame as any thing elſe that 1s painted on both 
ſides: all wainſcot, dado, moulding, doors, ſhutters, 
jamb- linings, architraves, &c. are meaſured by the 
yard ; cornices of all ſorts and ſingle {kirting by the 
foot run; frontiſpieces, &c. by the foot; ſaſhes, 
ſaſh-frames, caſements, window-lights, &c. are 
done per piece. 
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Of Maſons Work to meaſure. 


Maſons work is all meaſured by the foot, though 
with a difference, as cubical, ſuperficial, and lineal. 
Firſt, with reſpect to the cubical method, which is 
uſed for all blocks of ſtone, marble, &c. and which 
is in the manner of work always conſidered as ſuch, 
when the thickneſs of the ſtones exceed 2 inches ; 
all under this ſtandard are meaſured as ſuperficial. 
When ſtones are or exceed the ſolid ſtandard of 2 


inches, they are firſt meaſured ſolid, and after ſu- 
perficial, for the workmanſhip, with this reſtric- 


tion, that no more of the ſtone be meaſured than 
what appears without the wall; the ſame of all co- 
lumns, pilaſters, cornices, facios, ruſtics, &c. The 
ſuperficial meaſure concerns all the pavings, floors, 


hearths, ſlabs, mantles, jambs, covings, &c. and 
the general dimenſions of all labour; the run or 
line 


foot is uſed for all ſmall abſtracted mouldings, 


ſome carvings, frets, ornaments, &c. Obſerve, 


that maſons girt all their moulding as the joiners 
do, and take their. dimenſions in feet, inches, and 
parts. The greateſt difficulty in meaſuring maſons 
work is in chimney-pieces, on account of the various 
modes and prices, and number of different dimen- 
ſions. But ſee the following example: 


Firſt, take the dimenſions of the ſlab ; then the 
; mantle, or head-ſtone, being both of one length; 


add the two widths together, allowing an inch for 
the under- edge of the mantle more to the breadth. 
Secondly, take the length of the jambs, allowing 
an inch more to the length than 1s ſeen, for what 
goes behind the ſlab. If there are — and ſlips 
to the jambs, take the length as obſerved, and girt 
all that is ſeen for the width: next take the fire- 

OS. | ſtone, 
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ſtone - hearths, covings, &c. and meaſure all 
that appears in fight. If the frieſe, cornice, and 
ovlo are marble, oy mult be girted as the joiners 
do their work: the ſame of ornaments, frets; terms, 


flutings, &c. and all valued accordingly. 
07 Carvers Work to meaſure. £ 


| Carvers work is all meaſured by the foot ſuper- 

fcial and lineal: by the former alicapicals to co- 
lumns, large ornaments, feſtoons, foliage, flutings, 
frets, &c. the latter is uſed for all ſmall mouldings, 
ribbons, huſks, &c. and the dimenſions taken in 
the ſame manner as obſerved in plaiſter ceilings. 


Of Slaters Work to meaſure. 


Slaters meaſure their work by the ſquare, the 
ſame as tiling, both with reſpect to hips, vallies, 
double eaves courſes, &c. therefore needs no far- 
ther comment than what has been already ad- 


vanced. 


Having finiſhed: my diſſertations and ſtrictures on 
mechanic powers, the principles and properties of 
building in general, the five orders of — 2 
meaſuring the different artificers works, &c. I ſhall 
now proceed, and relate what is neceſſary to be ob- 
ſerved in the practice of different works as they 
occur in time and place. But before I begin, it 
will be proper to ſettle my criterion touching the 


univerſality both of the prices and eſtimations "+ 
| the 


%. 


upon one general ſtandare. 


— 
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the ſeveral works in a building, as well in the very 


remote parts of the kingdom, as thoſe more conti 
guous to the capital, which I very familiarly ſettle 

Though the manner of fixing and ſtating. a mat- 
ter of ſuch conſequence, and ſeeming ſo full of ex- 
ceptions, may appear an impoſſibility to ſome who 
have not enquired rationally into its principles; yet 
I hope to evince to every workman of experience; 
that one ſchedule of prices with reſpect to labour 


* 
TS 
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A new Plan for. ſettling the Prices of Work done in a 
Building, all upon one Footing, both in London 
and every capital Town in the Kingdom. 


\ V Hoſoever my reader is, whether architect, 


ſurveyor, maſter, or common journeyman, 


that may ſmile at an attempt ſo extravagant, I 


humbly beg for a moment a ſuſpenſion of his riſi- 
ble faculties, till he maturely weighs this matter; 
after which, I am fully perſuaded, he will find fewer 
objections of its feaſibility than he firſt imagined. If 
I conſider it right, this great point Sas bu two 
queries to be determined, which once anſwered 
will totally deſtroy every objection. The firſt is, 
whether a maſter in the country (if his work is exe- 
cuted as well) ſhould bear a leſs price than the _ 
WOr 
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work done by a London maſter in town? The ſecond 


is, whether a journeyman in the ſame caſe ſhould 
receive the ſame wages of a country-maſter as are 
paid to journeymen in town? To the former of 
theſe queſtions I anſwer, ves; to the latter, no; 
— endeavour to prove it. But before I give 
my ov deciſion to this affair, I beg to introduce 
the opinion of a perſon of ſome abilities in one of 
the capital profeſſions in a building relative to this 
univerſal ſcheme. My friend, ſays he, this 
plan of allowing as great prices to country-maſters 
as thoſe in — Ja will never anſwer, bt e they 
are not liable to half the expences, nor does their 
work coſt them half the ſum in point of labouf, 
on account of the ſcanty wages which are given in 
the country, all over the kingdom; therefore ſhould 
have a price ſtipulated by a country-ſurveyor, ac- 
cording as the work may deſerve. Something of 
this kind I know runs in the notions of moſt people 

, TODO ng 
That maſters in the country are not liable to ſuch 
expences as maſters in town, I will readily grant, 
both with reſpect to yards, houſe-rent, and ſtow- 
age for their different materials; nor has a country- 
maſter in general half the buſineſs of a London one; 
and what is ſtill more to his diſadvantage, he is not 
required to finiſh his work with half the expedition. 
It is therefore upon this topic we ſhould bend our 
thoughts: If a maſter in London can employ the 
year round 15 or 20 men, which may be called the 
medium, (being as many above as under this num- 
ber) and a maſter in the country employs but 7 or 
8, and both have their work at one price, we ſhall 
find that the London maſter will have it in his pow- 
er to live conſiderably better, notwithſtanding the 
rb | difference 
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difference of expences, as well as the advantage of 

wages, which ſome think to be very great. 
Every man of buſineſs, whether in town or coun- 
try, ſhould be ſupported by his buſineſs, and reap 
ſuch an allowance or emolument by his profeſſion - 
as mayenablehim u er againſt the contingencies 
of a family, and in ſome ſort equal to his induſtry. 
If it was ble for a country maſterto have as 
many jobbs as the maſters in London uſually poſſeſs, 
and "0 required to be forwarded with the ſame ex- 
pedition, their prices ſhould be conſiderably lower- 
ed: but as that is a chance which never can happen, 
the reaſons. are obvious, that in this firſt reſpect 
no difference can be made without a viſible in- 


jury, as will _—_— appear' upon enquiring-into 
ca wages. 9 A er 


the difference of w 5 
Secondly, that men in the country ſhould not 
have the ſame wages as journeymen in town, is evi- 
dent from their want of experience both in the me- 
thods and inſtructions of work. My reader, I hope, 
does not ſuppoſe that I would propoſe country 
wages to a man of the firſt merit in his ee. 5 
No. A man thus qualified, that hath had ſeven 
or eight years practice in London amongſt the moſt 
3 of his branch, and has not imbibed any but 
judicious methods of working, and been in the full 
practice of ſuch for ſome time, will be worth as 
much wages to a country maſter as a town one, and 
in reality more; eſpecially if he is impowered to 
forward his maſter's buſineſs by his own advantage 
ous methods. 4 | 
Notwithſtanding there are many good workmen in 


the country that have never ſeen London, yet thoſe 


compared to men of the above experience will in 


every point of practice be more deficient in the 


courle of a week's work than the difference of wages, 
8 b ſuppoſing 
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ſuppoſing the one to have 48. or 5s. per week more 
wages.—I ſpeak not this from ſpeculation, but un- 
deniable facts; having myſelf been and examined 
into the nature of raste in almoſt every town in 
the kingdom, and have ever found, that if the maſ- 
ters were allowed the ſame prices with the maſters 
in London, notwithſtanding the difference of men's 
wages, with the ſame number of men a London maſ- 
ter would have had the above advantage in point of 
rofits; only with this obſervation, that the men 
rom London muſt be good, and ſuch as have had 
the above advantages. It is true, that there are 
hundreds of men in London ſo bad, that one would 
think it almoſt impoſſible to fellow them, or even 


ſuppoſe that they could have ſerved a proper 


time to any buſineſs; and how to account for 
this otherwiſe than from a want of attention to 
their real intereſt, or — ood, would al- 
moſt puzzle the 8 philoſopher. For it is 
certain, that all trades and employs are ſo familiar- 
ized, and have at their heads ſuch noble inſtruc- 
tors, 'that with' cloſe application even the weakeſt 
capacity may det of ſuch points in practice 
as will enable him to deſerve the common wages. 
Thoſe that arrive at a greater pitch of merit ſhould 
be rewarded according to their induſt y. 
There is one thing which ought to be inentioned 
to country journeymen, that is, the little — — 
they pay to compariſons and arguments touching 


men of London experience; for, ſay they, we have 


worked with men from London at ſuch and ſuch 
1 houſes, but could not find any material 
ifference between them and us that had never been 


there. This I believe to be often the caſe, and 


which reflects great weakneſs in the London maſters, 
for ſending to any country jobb, men that were not 


really 
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really proficients in their branch; for when maſters 
want a number of men to go into the country they 


ſeldom enquire more into their characters than their 
ſtability. * Being carpenters, if they have got a cheſt 


of tools, away they are are ſent to finiſh ſomething 


in a peculiar manner to what could in any wiſe be 
done by country-men, when perhaps ſome of theſe 


very men had not been ſix months in town. 

It ought to be a fixed rule in maſters never to 

employ a man for a country jobb that was not ap- 
roved an excellent workman; and moreover, . 

hould be of a remote county or ſhire to that the 

work is done in, to ſubvert the proverb of a pro- 

pou in his own country having no honour. I hope 


rom thoſe hints, that no reaſonable man will ſtart 
an argument againſt the queſtions before ſtated, 


but freely allow a right for country-maſters to have 


the ſame prices as maſters in town. I do not mean 
ſuch as are exacted by ſome maſters, but ſuch as 


may be conſidered as juſt ones. 


I believe, upon a thorough review of the wages 
both in town and country, we ſhould not (pon the 
whole) find much difference. In ſome re 
country-maſters have the advantage, eſpecially in 
ſome parts of carpenters work, as roo ng, ſtairs, 


ſaſhes, floors, and in many other branches of a build- 


ing, and moſt of thoſe things they get conſiderably 
les by, through a want x experience in the jour- 
neymen (notwithſtanding their low wages) than the. 
maſters do in London; not but there, is room e- 
nough in both places for the journeymen's wages 
to be raiſed; and if this ſcheme 1s not ſhortly put. 
in execution, I am perſuaded the conſequences will 
be very alarming to all maſters in the building 


branch. 


It was a piece of the weakeſt policy in the maſter- 
1s carpenters 
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carpenters the laſt time the journeymen ſtruck (for 
an advancement in wages, ten years ago) that they 


did not comply with their eaſy demands; they 


Vvould not then have had occaſion to fear the pre- 
ſent mode of architects engroſſing the whole buſi- 
neſs into their own hands, which ſeems to be the 
general plan, if ſome op 1s not immediately taken 
to prevent it; and none ſeems ſo promiſing as ad- 
vancing the journeymens wages. The capital ar- 
chitects and ſurveyors that have adopted the plan 
of finding all materials, and only allowing even 
principal maſters a ſort of prices like taſk-maſters 
for executing the work, do this through a know- 
ledge of the exorbitant advantages that ariſe from 
work at the original cuſtomary prices ; and as this 
method is put in practice by the firſt men in the 
kingdom, the inferior ſurveyors, in order to be in 
the faſhion, will ſoon follow their example; not that 
I mean to infer, that cuſtomary prices are exorbi- 
tant. If journeymens wages were ſettled in pro- 
portion, the preſent luxury of the times will not 
admit of abatements in any profeſſion. My read- 
er muſt obſerve, ſince prices were ſettled for all 
works in the building branch, (though they eve 

year vary in ſome particulars) that every buſineſs 
is improved in point of practice above one third; 


nay, in ſeveral points and parts, the work is. 


done for one half the expence to maſters that it coſt 
them 20 years ago, and all through the aſſiduity 
and ſtudy of the journeymen, notwithſtanding the 
maſters will not give any more wages; which ſets 
them upon an exact parr with the ſurveyors in point 
of diſpoſition ; each ſtriving to engroſs the whole. 
The latter not content with the great allowance of 
five per cent. for.the works they ſurvey, but want 
to double it by the advantage of finding materials } 
| | all 
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and as they have it in their power to colour their 
proceedings to the gentlemen with a view of parſi- 


* * L a , 
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4 mony, there is no doubt of their carrying their | 
on points in every reſpect; which will only pay the 1 
1- maſters in their own coin, for their avaricious diſpo- ig 
e ſitions, in condemning to a life of ſlavery and in- 1 
n digence men of abilities, by whom they have their f 
[- chief ſupport. For conſidering the exorbitant price i 
Fs of proviſions, and every other incident to life, no ; 


man that has any family can of 16s. per week more 
than exiſt ; nor a ſingle man ever get a coat to his 
back, unleſs (if I may be allowes the phraſe) he 
ſpares 1t out of his belly : therefore what better than 
. can we call it? and yet at the ſame time the 
maſters enjoy a profit (which reſults chiefly from 
the mens . equal to the fortunes of ſome of 
our nobility. Though this may ſeem ſtrange to 
ſome, I have had undeniable facts of many maſters 
in the building branches, whole buſineſs is worth 
= 20001]. per annum, at this time. Therefore, I 
= will appeal to every feeling heart, whether this 
ought not to be a matter of great conſideration, and 
not beneath the thought of the legiſlature. | 
If I was not or might be thought too particular, 
I would ſtate the caſe of a carpenter, and leave 
the world to judge of the ſeverity of his ſituation ; 
and how unthinking a father muſt he be, who pro- 
" Poles any emolument for a ſon who is apprenticed 
to this ingenious, and well worthy the name of li- 
beral art, if he has not almoſt as much to put him 
in poſſeſſion of, as will be a ſupport without buſinels ? 
Every man, in the country in particular, from 
whence moſt of the journeymen in town generally 
have their origin, in the raiſing of a family ſuits 
his childrens occupations accomtin to their ſtrength 
or genius; gh, at the ſame time, he with fa- 
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vourable incitements makes his will a ſort of choice 
of their own. Him that ſeems athletic and ſenſi- 


ble, or quick at learning ſchool-exerciſes, he pro- 


poles for a carpenter, 8 if he turns out 
well, he'll no doubt make his fortune. Ves, adds 
the fond father, I make not the leaſt doubt but he 


will have as much buſineſs as Mr. Whole-deal, our 
neighbour, and cut as great a figure in the world: 


and all this without the laſt caſualty; no conſi- 
deration of the improbability of his getting to be a 
maſter at all, without doubt of intereſt: and large 
connections; if he does but get to be what is aſa: 
ally called a good hand in his buſineſs. 

Well: — We will ſay he is bound an apprentice, 
for which his father gives 201. finds him all his 
cloaths, and perhaps waſhing; and ſome fathers 
are obliged to find their ſons tools during their ſer- 
vitude. But this we will omit ; and — 2 the ex- 


pence of his apprenticeſhip, cloaths, ſpending- mo- 


ney, and the 201. he gives to be inſtructed in his 
buſineſs, at almoſt 100 l.— and when he is out of 
his time, through the little practice allotted to ap- 

rentices, and the many requiſites to be attained 
— he can have any idea of this extenſive 
branch, (ſave a little uſe of his tools,) he is almoſt 
as much to ſeek as when he firſt went apprentice; 
only with this obſervation, that he has learnt ſo 
much as gives him an underſtanding to know that 
he muſt learn ten times more before he is fit to be 


a maſter. Then he commences journeyman, with 


a view of getting his buſineſs, and works for a year 
or two in the country; ſtill he finds himſelf far 
ſhort of what he wants, and nothing then vill ſerve 
but coming to London ; for there, fays he; I ſhall 


have practice enough, and ſee through my buſi- 


neſs three or four times a year, When he gets to 


London, 5 


„„ „ 800 
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London, the great object is a cheſt of tools, which 
he either muſt be poſſeſſed of, or cannot be for- 
warded in the leaſt in his buſineſs. — If his father 
is in circumſtances, application is made, and ten 
guineas remitted to get him the W imple- 
ments; after he has got theſe, he naturally makes 
to a good ſhop, there by degrees he creeps on-for 
erhaps two years before a good jobb is put into 
his hand; if he is aſſiduous, and turns it quick out 


1 


of hand, he is kept at that ſort of work as long as 


he ſtays at that ſhop: then naturally he removes to 
another place, and ſees different methods; but not 
having capability or practice to judge for himſelf, 
he is led by the dictates of every 3 
cloſe application to his room, learning to draw all 
the time, and with a continuance for ſeven years 
in London, he may ſay, that he is a good journey- 
man, and can execute any deſign or drawing given 
ee, rr ml. „ 
When this is done, there are 9 years elapſed 
after his apprenticeſhip. Perhaps his father may 
be dead; the ſituation he propoſed for him, occu- 
pied by another; the connections and families 
whoſe intereſt he depended on, are fcattered, and 
no likelihood of doing any good in the country; 
the filial tenderneſs of his parents, by long abſence, 
is probably abated; and as there is no chance of his 
being a maſter there, his friends adviſe him to do 
ſomething in London. But ſuppoſing it not ſo, and 
that there was a chance of his being a maſter in the 
country, when he was qualified, as every man will 


(i there is a poſſibility) naturally tend towards 
home, where his friends or intereſt lie, eſpecially if 


he hves to a thinking age: the gay luxuries of the 
town may indeed for a time attract, and lull a man 


this, 
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this, his thoughts immediately turn upon his happi- 
— . ſhed but — 9 


neſs, which can in no-wiſe be eſtabli 
his intereſt lies. 
But all this time my hero before- mentioned, if 
he has the opportunity before obſerved, is not the 
leaſt qualified for the undertaking. ** Why not?“ 
ſays his father; if he can do any thing well, he 
is certainly fit for a maſter.” —I anſwer, No. The 
| — T HIER of a maſter, he is quite at a loſs 
r; which are, Eſtimating the conſequence of 
building in general, the value of the different arti 
ficers work, their modes of meaſurement, as well 
as the eſtabliſhed maxims of practice in all the 
branches ; without a knowledge of which he will 
ever be at a loſs :—and how to come at thoſe 1s al- 
moſt as difficult as the practical part of his buſineſs. 
— There is no way to make himlelf maſter of them, 
but by a great expence; or if he is qualified to 
commence clerk to ſome great ſhop, where he ma 
have the . advantage of — his maſter's 
books and connections, ſuch. an opportunity pur- 
ſued with diligence, and by comparing the remarks 
within his own experience, he may in time fiſh out 
ſuch a knowledge as may enable him to underſtand 
enough to be a maſter, if he has wherewithal to 
puſh himſelf forward. But then there is the chance 
of procuring buſineſs, and other incidents in life, 
bilge a man is aſſured of getting a proper proviſion 
for a family. 13 
JIJuſt at the time when other profeſſions, that have 
opportunities and circumſtances in life, are think- 
ing of retiring, a carpenter and joiner has learnt 
but juſt enough to ſet up maſter ; and all this time 
the perſon mentioned muſt be cut out for buſineſs, 
void of every principle of extravagance, or he could 
not arrive to this in any time during the courſe of 


his 
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hard labour as long as he lives; which is the un- 
happy caſe of hundreds at this time in London. — 
Numbers, to my knowledge, that have moſt of the 


capabilities mentioned, and have undergone the 


ſame regimen to attain them, are now working for 
the poor pittance of 178. or 188. per week; and 
becauſe they miſtook their path, and entered into 


a flattering ſtate of happineſs by marriage, before 


they were well apprized of the fatal conſequences, 
are now conſigned to all the horrors of poverty and 
deſpair, never to be relieved till death. : 

Any reaſonable man that will properly conſider 


. 


the above-mentioned caſe, will rather approve than 


condemn my undertaking, for endeavouring to 
give every Journeyman a knowledge of the princi- 
ples and advantages of his buſineſs. None but the 
maſters can reject it; and only thoſe who are not 
content with a tradeſman's profit. But let who will 
diſapprove of the plan, I am conſcious of the recti- 
tude of my intent, and have long conſidered it as an 
indiſpenſible duty to do ſo och tor the univerſal 
benefit of mankind, | | 


r 
Of the PRAcricE of BRICK-WORK. 


THE 1 and common practice of building all 
our edifices of brick, both in London and the 


country, ariſes from motives too obvious to need 


a definition; ſince it is generally conſidered to be 
much the cheapeſt, as well as the moſt eligible ſub- 
ſtance that can be invented for the purpoſe, both 
in point of beauty and duration, and inferior to no- 
Yung but wrought-ſtone. . 1 
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The ou principle in the practice of brick-work 


lays in the proclivity, or certain motion of abſolute 
gravity, cauſed by a quantity or * oma of ſub: 

ance being added or fixed in refiſtible matter; 
therefore naturally tends downwards, 'according to 
the weight and power impreſſed. From which ob- 
ſervations, the requiſite mferences may be drawn, 
and ſuch remarks made, as may enable the jour- 
neyman to erect his works with ſuch accuracy that 
no bad conſequences may attend, and,” moreover, 
avoid unnatural ſettlements. FEET WATT: 

And firſt it may not be amiſs to conſider the mo- 
tive of this above-mentioned prochvity ; which is 
chiefly cauſed through the yielding mixture of the 
matter of which mortar is compoſed, and cannot 
well be reduced to any ſyſtem of certainty ; becauſe 


the abſolute weight of a brick, or any other ſub-. 


ſtance laid in mortar, will naturally decline accord- 
ing to the ſubſtance or quality of it; in which place 

articular care ſhould be taken, that it is of a regu- 
E quality all the way through the building; and 


likewiſe that the ſame force ſhould be uſed to one 


brick as another; I mean the ſtroke of the trowel; 
a thing, or point in practice, of much more conſe- 


quence than is uſually thought of: for if a brick be 


actuated upon by a blow, it will be a much greater 
reſſure upon it than the abſolute weight of twenty 
ricks ; before which can be properly laid, in form 


and arrangement, with the a 3 of the wea- 


ther in a favourable ſeaſon, may be ſo dried or con- 
ſolidated that no ſettlement can enſue from other 
defects than that of an over- ſight in the foundation, 
which muſt be adhered to, and prevented by the 
methods laid down of foundations, in my lecture of 
ſtrength. The many bad effects that ariſe from 
mortar not being of a proper quality, ſhould make 


1 maſters - 


2 an». hay 
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maſters very cautious in the preparation of it, as 
well as the certain quantity of materials of which it 
is compoſed, that the whole ſtructure may be of one 
ſubſtance. | OE ET | 
There 1s one thing which often cauſes a bulging 
in large flank-walls, mma when they are not 
properly ſet off on both ſides; that is, the irregular 
method of laying bricks too high on the front edge; 
that, and building the walls too high on one fide, 
f without continuing the other, often cauſes the above 
defects. Notwithſtanding, of the two evils this is 
a the leaſt ; and bricks, if any thing, ſhould incline 


rather to the middle of the wall, that one half of the 


$ 

: wall may be a ſhore to the other. But this method, 
t too much followed, will be more hurtful than be- 
neficial; becauſe the full width of the wall doth not 
cake its abſolute weight, and entirely removes the 
ſpecific gravity from its firſt line of direction, which 


in all walls ſhould be perpendicular and united; 
whereas if the above method is ſtretched to exceſs, 
and the walls have a ſuper- incumbent weight to bear 
adequate to their full ſtrength, a disjunctive digreſ- 
ſion is made from the right line of direction; the 
conjunctive ſtrength becomes divided; and inſtead 
of a whole or united ſupport from the wall, its 
ſtrength is ſeparated in the middle, and takes two 
lateral bearings of gravity; each inſufficient for the 
purpoſe; therefore, like a man over-loaded either 
upon his head or ſhoulders, naturally bends and 
ſtoops to the force impreſſed: in which mutable 

ſtate the above grievances uſually happen. 
Another great defect we frequently ſee in the 
fronts of houſes; in ſome of the principal ornaments 
of brick-work, viz. arches over windows, &c. and 
which is too often cauſed by a want of experience 
in the rubbing of them; which is the moſt difficult 
| 6 M | part 


r who — 82 — 8 
> 88 47 ⸗ßIuIĩʒ . St. 7 — 5 4 = - 
7 S - 2 - \ te 5 x 8 1 8 * Ons „ 
22 > 5 - 


47 
5 
4 
9 
% = 
N. 
1 
* 
1 
* L . 
t 
. 


OS 


x; 
* 


; 
| 

| 
p 
; 


: 
| 
| 
: 
| 
1 
4 
[ F 


! 
. 
: 
4 
y F 
N % - 
| 
85 ! 
—_ 
_ 4 
X | 
71 
1 
„ 
+ 7 
i 
ol bf 
t [3 
\ #3 
c 
in ö ö 
'vi of 
24 . 
b 
Hp 
. 
4 
. j4 
_ o 
+4 : 
4 5 - 
4 : 
—_ 
'S 
* 
ww 
_ l 
3 
i, ES” J 
18'S 
-þ 
ty 
e N 
— 1 
. 
ö 
[4 
. 
7 51 
lt 
. & 
„. 
+4 
* 
WY 
. 
7 I 
14 
© 
1 
N 
+288 : 
* 6 
UF 
I. 
> : 
1 
- 6h 
N 
. * 
. 1 
„ 
. 
1 
= F 
1vY 
i 0 
11 
8 
IS 
= 
. 
* x 
+ 8 
* 
of 
, £ 
I 
: 
« 
ö 


than a fault in the N of rubbing the 
ides 


go A EKR to Civil Architecture: Or, 


part of the branch, and ought to be very well con- 
ad. = _ 3 475 FEW 

The faults I mean, are the bulging or convex 
ſituation we often ſee arches in, after the houſes are 
finiſhed, and ſometimes looſe in the key or center 
bond. The firſt of theſe defects, which appears to 
be cauſed by too much weight, is in nouy no more 

ricks too 
much off on the 1n : forit ſhould be a ſtanding 
maxim (if you expect them to appear ſtreight under 
their proper weight) to make them the exact gauge 
on the inſide, that they bear upon the front edges: 
by which means their geometrical bearings are 
united, and all tend to one center of gravity. 

The latter obſervation, of camber arches not be- 
ing ſkewed enough, is an egregious fault; becauſe 
it takes greatly from the beauty of the arch, as well 
as its ſignificancy. The proper method of ſkewing 
all 8 arches ſhould be one third of their height. 
For inſtance: If an arch is ꝙ inches high, it ſhould 


 Tkew three inches; one of twelve inches, 4; one of 


15 ditto, 5; and ſo of all the numbers between 
thoſe. Oblerve, in dividing the arch, that the quan- 
tity conſiſts of an odd number: by ſo doing, you 


will have proper bond; and the key-bond in the 


middle of the arches : in which ſtate. it muſt always 


be, both for ſtrength and beauty. Likewiſe obſerve, 
that arches are all drawn from one center; the 
real point of camber arches is got from the above 
proportion. Firſt, divide the haighs of the arch in 
three parts; one is the dimenſions for the ſkewing; 


a line drawn from that through the point at the bot- 


tom to the perpendicular of the middle of the arch, 
gives the center; to which all the reſt muſt be 


drawn. 


There are many other difficult jobbs in brick- 
work: 
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work: as groins, niches, circular arches upon cir- 
cular N &c. all which I ſhall mention in time 
and place. | | 


And, firſt, of Brick-groms. 


A groin is the interſecting or meeting of two cir- 


o WW cles, &c. upon their diagonal elevations drawn up- 1 
1s on the different ſides of a ſquare, or any other figure, 4 
er and whoſe principle of ſtrength lies in the united * 
e force of elevation; divided by geometrical propor- i 
tions to one certain gravity ; which is the center to 9 
e which all the bearings tend. | | 8 
Ihe difficulty that attends the execution of a 5 
- © brick-grom lies in the peculiar mode of appro- = 
e WW priating proper bond at the interſecting of the two A 
Il I circles as they gradually riſe to the crown, to an ex- 13 
s act point; in the meeting or interſecting of thoſe an- * 
t. giles will be formed a kind of rib in the inſide, which "a 
d WW fhould be particularly ſtreight and perpendicular to ** 
fa diagonal line drawn upon the plan. by 
n There is no definition of a thing of this ſort, . ei- . 
dher by lines or deſcription, equal to what will occur * 
to the learner in the practice of them. After the 1 5 
e centers are ſet, let the bricklayer apply two or three 9 
S I bricks to an angle; by which means he will effectu- 12 
„ally ſee how to cut them as well as the requiſites of 1 
: © bond. | os: 85 14 
* © There is nothing ſo certain as practice for the Ml 
| 7 folving any difficulty; it is by this axiom that every 
bproof is founded, and without which the moſt fla- 


grant idea of lines, and theoretical ſpeculation, 
would be in many caſes defective; becauſe a falſe 
notion, or a wrong conception, might lead the wil- 
elt man into an error. 

It is upon this principle of practice, I propoſe to 
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bring my analyſis to the underſtanding of the moſt 
illiterate; by eradicating all ſuperfluous lines ſet 
down by architects, and only point out ſuch rules 
of reaſon and practice as may ſuit the weakeſt to 


3 by. otwithſtanding, I muſt own that 
I 


nes are the baſes of all mechanic powers, arts, and 
ractices; yet there are hundreds of uſeful mem- 
=_ of the community that never have it in their 
power to acquire the proporties of one ; yet with 


practical inſtructions may make uſeful journeymen, 


and be taught to do any thing tolerably : but the 
inſtructions muſt be given in a manner 3 their 
1 and (as I before obſerved) by practical 
„ : 

To pretend to ſhew numbers of bricklayers lines 


for doing their work, you may as well ſhew them 


Arabic : the ſame may be ſaid of hundreds of car- 
penters, &c. If it was poſſible for journeymen to 


underſtand beyond what I have mentioned, we 


might long have bid adieu to all commentators; 
ſince Palladio left rules ſufficient for men to work 
by. But theſe would not anſwer the purpoſe of the 
ignorant; nor has any author yet, either ancient 
or modern, been clear enough for a common jour- 
neyman to underſtand them; there being always 
ſome points, which are the requiſites that lead di- 
realy to the matter, omitted; and which but few, 
that have an inferior genius to the author himſelf, 
can find out; yet are ſimple enough in the main; 
but for want of being particulary noticed, have hi- 
therto eſcaped thoulands. To et all theſe things 
in a proper degree of light, 1s the purport of the 
following deſign ; and I ſincerely wiſh it may have 
as good an effect as it is univerſally intended. 

But to return to the groins. The workman muſt 
obſerve, that the manner of turning groins with = 

pe 
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pect to the ſides, is the ſame as other arches and 


et centers, except in the angles, which muſt be traced 
: for its properties, as I have oblerved by applying 
0 the bricks; and if the arch is to be rubbed and gaug- 
it ed, you muſt divide each arch into an exact num- 
d ber of parts, and extend the lines till they meet in 
the groin: by which means you will eaſily find the 
ir curve for the angle, from which you muſt make 
h your templets: obſerve, in fixing the centers, that 
„ the carpenters raiſe them ſomething higher at the 
e MW crown, to allow for ſettling, which frequently hap- 
r WW pens; ſometimes by the preſſure upon the butments, 
1 7 otherwiſe from the length of the crown. 

Z Obſervenn building of vaults, that the piers or 
$ butments are of ſufficient ſtrength; all butments 
'E to vaults, whether groined, or only arched, ſhould 


be one ſixth of the width of the ſpan; and, more- 
over, if there is any great weight to be ſuſtained, 


the weight from the crown of the arch : after a vau 
or groin is finiſhed, it is highly neceſſary to pour on 
A mixture of terras, or lime and water, on the crown; 
and give it ſome little time to dry, before you ſtrike 


3 
z > 2 
55 


Rough groins have no more value put upon them 
than common vaults, which are included at per 
rod with common brick-work, except the angles 
of groins, which are meaſured after run lineal, 
and ſometimes allowed by ſurveyors 15s. per foot ; 
many maſters charge 1s. 2d. But as the ſtuff 1s 
reckoned and valued in the common meaſurement, 
and a man will cut and turn 10 feet run in a day, 
8d. pe foot ſhould be the ſtipulated price for 
rough groins : which will pay for the waſte of ſtuff, 
and allow a ſufficient profit to a maſter. | 

255 | Groined 


bridgings of timber ſhould be framed to — 
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the centers, in order to cement the whole together. 
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Groined vaults rubbed and gauged are worth 18. 
per foot ſuperficial, and the run of angles 28. 6d. 


Of a Nich in Brick-work. 
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A nich is the inner or concave quarter of a globe, 
and uſually made in walls on the exterior parts of a 
building, to place figures or ſtatues in. The prac- 
tice of this in brick-work is the moſt difficult part of 
the profeſſion, on account of the very thin ſize the 
. are obliged to be reduced to down at the 
inner circle, as they cannot extend beyond the 
thickneſs of one brick at the crown or top; it being 
uſual, as well as much the neateſt method, to make 
all the courſes ſtanding. * 
The moſt familiar way to reduce this point to 
practice, is to draw the front, back, &c. and make 
a templet of paſteboard, after you have divided 
the arch for the number of bricks. My reader muſt 
obſerve, that one templet for the ſtanding courſes 
will anſwer for the front, and one for the fide of 
the brick; and at the top of the ſtreight part, from 
whence the nich takes its ſpring, you muſt remem- 
ber to make a circle of the diameter of 8 or ꝗ inches, 
and cut this out of paſteboard alſo, and divide it 
into the ſame number of parts as the outward cir- 
cle; from which you — get the width of your 
front-templet at the bottom. The reaſon of this 
inner circle is to cut off the thin conjunction of 
points that muſt all finiſh in the center, and which 
in bricks could never be worked to that nicety ; it 
being impoſſible to cut bricks with any accuracy 
nearer than half an inch thick : within the inner 
circle the bricks muſt be lying. It will be necel- 
ſary to have one templet made convex, to _ the 
aces 
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faces of bricks to, as well as ſetting of them when 
they are gauged. Hos S172 5 18146 
The ſtone you rub the faces of the bricks upon, 
muſt be cut at one end in the exact form of the 
nich, or it will be impoſſible to face them proper. 
The bevel of the flat ſides of the bricks is got by di- 
viding the back into the number of parts with the 


front, and all ſtruck to the center: from the cirele 


of the front of one brick ſet your bevel, which 
will anſwer for the ſides of the whole. Obſerve, 


that the bricks hold their full gauge at the back, or 


when you come to ſet them you will have much 
uon, oo ring | 3 ris 
Jobbs of this kind are very rare: and when they 
happen, ſhould bear a price equal to their value, 
which ſhould not be leſs than gs. per foot, and 
allowed double meaſure. rt 2 


A Circular Arch upon a Circular Plan. 


There is not the difficulty in an arch of this con- 
ſtruction in brick-Work, that is uſually conſidered; 
the principal thing to be thought of, 1s the ſcheme 
for Ariking the front of the bricks, which once pro- 
perly underſtood, will render the practice exceed- 
ingly familiar. by | 

There is another conſideration to be obſerved, 
which is the ſoffit of the bricks to theſe arches, and 
muſt bear the exact gauge behind as before, in 


= order to ſecure the ſtrength and key, that the arch 


may have no inclination to a center, otherwiſe than 
what tends to its gravity. The beſt practical me- 


thod I can allude to, 1s, after you have divided the 


arch, and ſettled your bond in front, make two 
moulds to the {weep of the wall, after fix 2 uprights 
of wood a little above the top of the arch, at the 


top 


| 

i j 95 A Kry to Civil Architecture: Or, 

= top fix one, and let the other be moved down to : 
= the topo the courſes as they gradually riſe; then [ 
* with a rod, with a prick in the end, deppen cloſe c 
4 to thoſe two ribs, ſtrike the top- ſides of every brick; 0 
bl. the under-hde may be marked by the precedin 

5 brick: and in this manner proceed all the way, tl I 
*% you get to the top, which will give the exact curve 0 
NY required to the wall and perpendicular to the 0 
7 ground plan. ae 8 * t 
F A cimma eleptical arch, upon the above plan, may 1 
= be executed in the ſame manner reſpecting the front, ] 
1 and ſoffit likewiſe. Arches that ſplay in the jambs, | 
il and both riſe to one height, muſt be reduced to 

W practice in the following manner: Firſt, Divide the 0 
| arches on both ſides into an exact number of bricks; b 
Fl and, having drawn the width of the wall, and laid b 
| down the arches on both ſides, let fall perpendicu- f 
1 lars from the different ends of the bricks on both 1 
A ſides, and draw parallel lines into each by the ſplay \ 
A of the wall, which will give the exact ſize of the I 
1 bricks in the ſoffit, and likewiſe the ſplay of the 0 
3 face of the bricks on both ſides. ol 
4 | Of the Quantity of Materials to a Rod of Brick-work. . 
| The requiſite quantity of materials to a rod of V 
Lb brick-work, which 1s the ſtandard for valuing, as N 
= well as taking dimenſions ; the maſter's prices, and K 
ix thoſe ſtipulated by ſurveyors, come next within our T 
i Notice, as well as the juſt calculation for London 

Wy! 


and every capital town in the kingdom, diveſted of 
all the errors of ſurveyors, and extravagant exac- 
tions of ſome maſters. | | oe 
And, firſt, it will not be amiſs to mention, that 
a rod is a meaſure of 16; feet, which multiplied into 


itſelf contains 272 feet and one quarter to one er 
| | | and 
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and half thick, which is the ſtandard on which the 
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price is fixed: let the wall conſiſt of what number 
of bricks in thickneſs ſoever, they are always re- 
duced to a ſyſtem by the following rule: 

Multiply the ſuperficial content of the wall hy the 
number of half bricks it contains in thickneſs; and 
divide that product by 3; the quotient will be the 
content in feet, to the ſtandard. — Laſtly, divide 
that quotient by 272, the number of ſuperficial feet 
in a rod, and the laſt quotient will be the content 


Suf poſe the dimenſions of 
a wall was 64 feet 6 inches 


by 24 feet 6 inches, and three 


bricks thick, firſt multiply 64 
feet 6 inches by 24 feet 6 
inches, the product 181580 3, 
which I multiply by 6, the 
number of half bricks the wall 
contains; the product is 9481 


feet 6 inches, which I divide 


by g, the number of half 
bricks in the wer ; the 
uotient is 3163 and 2 parts; 
which I divide. by 2 4 the 
number of ſuperficial feet in a 
rod; the laſt quotient 18 11 
rods and 71 feet. 


1555 250 
12 7 


32 3 


1 


1580 8 ; 


in rods, - and the remains feet. See the example: 
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Whenever it happens that there is 68 1682 
a large remains of feet, you muſt divide 146 


them by 68, the number of feet in a 


quarter of a rod, which will bring you 32 
nearer, if you have but one num- 2 
ber: if many, add them all together: and this rule 
will ſerve for every ſubject. Accord- 


ing to a wall of the above dimenſions, | Sq. Q. Ft, 


the quantity of reduced brick-work is 11 2 32 
11 ſquare, 1 quarter, and 3 feet, as — 8 


in the margin. 


Note. Though a rod contains 272 feet, the 
quarter is always rejected: then divide by 272, 
which is near enough for brick-work, as a quarter 
of a foot, ſtuff and labour, cannot be worth more 
than two-pence, whice is too trivial to mention in 
an eight pound matter. The ſame of the parts of a 


foot to be divided, as in the above example. 


Having given an example of meaſuring brick- 
work, in order to come at the value we muſt conſi- 
der the quantity as well as the quality of the mate- 
rials along with the exact time it takes to execute 
It. . 


And, firſt, of materials. My reader muſt ob- 
ſerve, that to every rod of brick-work is required 
4400, and of ſome (on bricks vary much in ſize) 
4500 of bricks, one load of lime, or 32 buſhels of 
lime, and two loads of ſand, which is the neareſt 

| | general 


r 
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general calculation that can be made. I have, not- 
withſtanding, feen bricks of ſuch a fize that 4000 
of them would have walled a rod: but thoſe are 
rarely to be met with; therefore we muſt abide b 
the above number. The ſame of lime and fand, 
which may vary a little according as they are in 
goodneſs. 385 5 LEE 
There are two ſorts of lime; the one made of 
chalk, the other of ſtone: the latter in point of 
ſtrength and quality deſerves much the preference. 
There are alſo different ſorts of ſand, and equally 
good; but that which ought to be preferred for 
building is river-ſand, and is much the beſt in a 
ſtrong current, Of this you may put three of ſand 
to one of lime that is made of ' {oxy if of chalk, 
only two of ſand, and one of lime. There is a 
kind of white pit-ſand in many counties ; but it 1s 
not ſo good as ret. EEE, 
My reader muſt obſerve, that with regard to ma- 
terials no univerſal ſtandard can be found, becauſe 
bricks and lime vary in every county ; therefore I 


4 


ſhall fix a price for a rod of brick-work in London, 


and after make a table to ſerve the country, accord- 
ing as materials vary in value. But firſt let us en- 
quire into the labour which a rod of brick-work re- 
quires. | | | 
_ reader muſt allow, that in order to ſettle a ge- 
neral plan for labour, we muſt either account the 
mean proportion of time, or ſtipulate the beſt wages 
to heb that reaſon can allow ; which, to a good 
Journeyman of gs. per day, will take 4 days, and 
the. like quantity or — of time to a labourer, 
beſides the N the mortar, &c. Next, my 
reader muſt obſerve, that bricks in London are per 
thouſand from 11. to 11. 10s. therefore we will 


not heſitate in this, but take a mean of 11. 58. for 
N 2 | our 


8 


A OH 22 AA : - : * bw. FL 
* * n 3 - * 2 = * 2 as Ba. 95 Foy rr — 2 # * we 2 : 
TALL ST IS 29 cc © tao CR 


ES WEIS Mato 0 r 4 
TD an” SIS 7 


3 


100 A KE to Civil Architecture: Or, 


our ſtandard- price, and lime we will reckon at gd. 
per buſhel, and ſand 48. per load; which are about 
the neat prices. The reaſon I chuſe to mention lime 
by the buſhel, 1s to give a clearer light into this mat- 
ter than I ſhould by mentioning it either by the bag 
or hundred, becauſe every county hath a juſt know- 
ledge of the buſhel, and few of bags and hundreds, 
But to the point: 

2 | . . 


4.500 of bricks, at il. s. per 1000, is 5 12 6 
4 


32 buſhels of lime, at 5d. is T 1 +." 
abourof trowel-handat gs. perday,4days,0 12 0 
Ditto a labourer at 28. 0: 8 0 
Making the mortar to ditto nens $i 0 
7 8 10 


By the above ſtipulation we find that 71. 8s. 10d, 
is the neat price which a maſter pays out of his 
own pocket, beſides the loſs of his tools, as, ſho- 
vels, ſcreens, the wear of cords, poles, puttocks, 
&c. which are always upon the waſte, and boards, 
his own time, and the * out of his money; 
therefore for materials of the above quality a maſ- 
ter in juſtice ſhould have per rod 81. 10s. But in 
order to come at a real ſtandard of prices for brick- 
work in any county, I beg my reader to have re- 
courſe to the following table, calculated as univer- 
ſal, allowing the maſter for lime, ſand, and making 
the mortar, 11. 3s. and for labour 11. 5s. 


Aft 
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FR univ al Table of Brick-work, allowing 11.30. 


Mortar, and 11. 56. Labour. 
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Bricks per 1000. Mortar &labor. The price. 
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The above table I have calculated to ſerve the 
country, and ought to be the ſtandard in town, 
when there are no extraordinary exceptions, as 
fronts with particular breaks, which are attended 
with much trouble, &c. 
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If a maſter-bricklayer ſtipulates his work all at 


one price, as fronts, foundations, and party-walls, 
one thing will make amends for the loſs of another. 


The price ſhould be what I have mentioned prior to 
the table; though maſters would grumble at this 


pon ; becauſe being only allowed 1 1. per rod pro- 


Ht, which I think very ſufficient ; for by this rule, 
if a maſter can but employ 12 trowel-men the year 
round, his buſineſs will be a good 500l. per annum, 
allowing one hundred per ditto for bad debts, and 
keeping up his ſcaffolding. . 
Whether this is ſufficient or not I leave to the 
judgment of the world. But I ſay, if from ſuch 
prices (which are conſiderably leſs than many maſ- 


ters have) theſe genteel profits ariſe, what ſhall we 


ſay to 10 l. and 121. per rod, which I have known 
many bricklayers charge for common brick-work ? 
but the laſt is exorbitant, and ought to be utterly 
There: are, indeed, particular jobbs, as warehouſes 


of a particular height that ſtand cloſe to the Thames, 


where one labourer is not ſufficient to half-ſerve one 
bricklayer, and where double the trouble is required 
to erect the ſcaffold, &c. In ſuch caſes 121. per rod 


may not be amiſs. | | 


I TI would not willingly infer, or be ſuppoſed to 1n- 
ſinuate, that the above prices ſhould be lowered; 


but will take the liberty to ſay, if a maſter is allow- 
ed 9 l. or 10 l. per rod, he ought to augment his 


Journeymen's wages; a thing which ought to be ma- 
turely conſidered in every branch of building. 

I make no doubt but ſome people will wonder 
how I can ſo eaſily reconcile 4 5 

for labour to a country maſter as a London one, in 


a buſineſs like a bricklayer, and fo eaſily attained. 


To the perſon that makes this objection, - 3 the 
— 


lowing 


is giving as much 


C( 


cows 


wa wh © - 


of the work, The ſtandard price 


| which will allow for men to have gs. 6d. per ay: 
{ which ought to be the journeymen's price, as bric 
| laying is 5 


tiling than the quantity: and that 
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following arifwer; that there is a ſlight in brick -· work 
as well as in every other practice, and that brick- 
layers in London are obliged to do one third more 


| work than in the country is ever deſired: beſides, 


in point of labourers with regard to their prices, 
which in London are conſiderably more than the 
country, and with juſtice too; for could you have a 
country labourer in London, you would find he 
would not be able to half-ſerve a bricklayer without 
a year's experience. A rod of brick-work in the 
country is, by men that have not had London 

ractice, 5 3 days work, and in ſome places 6; nay, 
i have even known a bricklayer in the country, and 
who was eſteemed a good workman, to be 8 days 
over walling a rod, and all this time a labourer to 


attend him; which, if we nightly conſider, will pro- 


duce the country maſters leſs profits by much, and 
not have work for half the number of men. 
To a gentleman that finds his own materials, 


ſcaffolding, &c. a maſter ſhould have from 11. 8s. 


t011. 16s. per rod labour; according to the goodneſs 

a many ſurvey- 
ors is 1]. 10s. The maſter's prices, where no ſur- 
veyor is concerned, are from 11. 16s. to 11. 18s. 


* 


ut an half- year's buſineſs. 
Of Tiling. 


As there is nothing in the practice of Tiling be- 
yond what a journeyman might have acquired in the 
courſe of his apprenticeſhip, and as things of more 
material conſequence will ſhortly come within our 
deſcription, I beg to be excuſed ſaying further of 

the principal 
Judgment 
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judgment of it lies in the ee ag 2, bene 
a 


the eaves, ſo that the tiles lay cloſe at the bottom- 
edge. There is alſo ſome little difficulty in laying 
a valley with plain tiles; but after the practice of 
one or two, it is eaſily reconciled. The ſame of 
paving with bricks. £1653, 6 RA H 

Plain tiles to a ſix inch gauge will take to cover 
a ſquare 760, one peck of tile-pins, two buſhels of 
lime, five buſhels of ſand, five hundred of nails, 


one bundle of laths, and one day's work of a trow- 


el hand, and labourer at leaſt one. We. will allow 
plain tiles per thouſand from 17s. to 22s. but we 
will reckon them at 11. per ditto. 
oo plain tiles are 1 
— "8 of lime, at 5d. _ : 
5 buſhels of ſand we will call 
400 of nails, at 12d. 
Laths, one bundle of oak 1s. 
& 10d. of firr 1s. 3d. 
A bricklayer one day 
A labourer ditto 
One peck of tile- pins 
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By the above calculation we find the neat price 
of a ſquare of plain-tiling ſtands a maſter in 
11. 4s. od. :; therefore to a thing of this gauge 
we muſt allow to a maſter per ſquare 11. gs.—to a 
ſeven inch gauge, 11. 6s.—to an eight inch gauge, 


Pan-tiles 


ws 


rr 


Pan- tiles are per thouſand from gl. to gl. 10s. 
150 of which will cover a ſquare. — Gutter-tiles 


from 118. to 158. per hundred. — Dutch glazed 


pan-tiles per hundred from 12s. to 16s. — If we 
account of pan-tiles 150, at 7s. per hundred, 


To 150, at ditto — — o 10 
100 of nails — — 0 8 
Lime, hair, and ſand, for pointing, 5 1 
Laths to a ſquare — e 
5 L 1 in : £2! 
To tiling and pointing, one day yo 4 
trowel-man and labourer, 
o: 2-2 


* 


We find the advance-money to a ſquare of pan- 
tiling is 198. 1d. therefore the maſter's price ſhould 
be % 4s. and with Dutch pan-tiles 11. 128. 


1 


The maſter's prices for plain-tiles, is,, | 

for a 6 — , | | r 
By ſurveyors — — 1: 6 
To a 7 inch ditto, maſters, 2 WY 
Surveyors — — 1 


Old plain-tiling, ripped and new-laid, from 15s. 
to 18s. per ſquare. Pan-tiling, with old pan: tiles, 
108. of 1348. * N | 


Of Paung. 4 

| 1 *-& 
Paving with place-bricks laid flat, and? 2 
without mortar, per yard oY 1 
Ditto with mortar — „ 


O Note, 


i 
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Note, 32 bricks will pave 1 yard 64, edge-ways. 

Paving with white bricks. 3 16 

New Flanders brick-paving per yard. and, EEG 
Flanders bricks are 11. 18. per thouſand, 5 

9 inch pamment-paving, per yard, 2 6 


All rubbed and. gauged arches, either of red or 
grey ſtocks, the maſter's charge per foot ſuperficial, 
is, Gow 18. 48. to 18. 6d. Note, a good journey- 
man will rub, gauge, and ſet. in puttey, one day 
with another, 8 feet; the materials to ditto are 
worth per foot ſuperficial 4:d. So we ſhall find 
by this ſort of work a maſter may well afford to ad- 
vance the wages. 


Þ 4 d. 
Surveyors allow per foot 4 
Plain facios per foot rubbed 0 
By ſurveyors ſometimes only o 10 
Maſter's charge — 2 

Brick cornices per foot ſuperhcial - 6 
Some „ — 25 0 


Having ſaid ſo. much of bricklayers work, I ſhall 
mention two or three neceſſary things to journey- 
men, and proceed with my next lecture; which 
is, firſt, that he will have a reſpect to the building 
in general; and not be backward in aſſiſting with 
the bond-timbers, lintels, wood-bricks, diſcharging- 


pieces, taſſels, &c. and put all in their proper 


places, which he ſhould be as well apprized of as 
the carpenter, both as to conſequence and place. 
The fir l lace of bond- timber, in every ſtory, is 
for the ſkirting or baſe-moulding to be fixed to; 


the next for the ſur-baſe. This is of uſe as to 


ſtrength. In the next place there ſhould always be 
FI a chain 


— _->A Aa — ay. 
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a chain of bond-timber between the floor or ſtory- 


plate, and the ſur-baſe ; and run quite through the 
windows, &c. well bound in the angles; and not 
cut off in the windows, till the houſe is covered in; 


beſides in the windows it will be of uſe to ſcaffold. 


upon. 2415 2 15 3 
Secondly, that the bricklayers omit not to try 


if their work is level every four or five courſes; a 


matter of great conſequence, as well for the ſtrength 
of the fabric, as the” benefir of the carpenters, in 
laying on their plates for the floors; that inſide 
walls be as ſtreight as thoſe without; chimmies, 
quoins, and breaſts, perpendicular: that you be 
8 careful in ſetting ſaſh- frames, if they 

and in the wall, both as to regular margins from 


the outward part of the wall, as well as exactly 


6 for on this laſt article depends all 
the beauty of the inſide work; every thing being 
fixed from, and guided by the ſaſh- frame: for the 
leaſt defect in this, often cauſes ſhutters to be framed 
of different widths, as well as obliges the carpen- 


ters to make unneceſſary furrings. 


| And, laſtly, of the beauty of walling ; which de- 


pends on a regularity of bond, an exact point, and 
cleanlineſs of execution ; with regard to a regular 
bond, I mean the exact uniformity that one courſe 


bears to another : that the heading-joints, both of 


header and ſtretcher, may appear ſtreight one above 
another, from the top to the bottom; thus regu- 
larly broke every other courſe: that joints be of a 
regular — all the way up, and not bigger 
than; of an inch: that fronts under windows do 
not in thickneſs exceed the inſide of the ſaſn- frame, 


to prevent the carpenters from ſhaking the whole 


front with cutting away for their dado: that you 
| f 02 be 
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be alſo careful to tie the angles of the building, for 
they are the pillars and ſtrength of the whole. 


ILE CTURE Xun. 
Of the PRACTICE of PLAISTERERS-WORK. 


1 branch of plaiſtering is practically conſi- 
dered under two heads, relative to the diſtinc- 
tion of workmen ; as, ornament, and what are cal- 
led cornice hands; both having an extenſive field 
for cultivation. To the former of theſe ingenious 
departments is referred the ſtudy of all nature, tothe 
latter the exact ſymmetry and beauty of architec- 
ture. | DIES cs | 
The principal thing in the practice of common 
plaiſtering, is a thorough knowledge of the quality 
of materials; and how far they are ſubject to the 
inclemency of weather ; becauſe on this particular 
depends the compoſition of the ſtuff; and how to 
apply a certain quantity or gauge of plaiſter, to a 
quantity of lime and ſand, that may anſwer in all 
ſeaſons of the year. Thoſe who would deſire to 
have their — appear ſound and firm, will pay a 
reſpect to this particular; for it is certain, that in 
winter, or very damp weather, ſtuff will require a 
double gauge of plaiſter, more than the exact quan- 
tity that is neceſſary to be applied in all common ſtuff 
for cornices, ceilings, &c. which is the ground 
of all works of this hg and if any wile Jef-Qive, 
will be too powerful for the ſetting or finiſhing of 
puttey, that is applied over the whole; and ſhould 
appear without crack or bliſter. 75 855 
Plaiſter is of a very aſtringent quality; that of it 
which is good, 1s an — 
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iate cement, like ter- 
ras. But though work be forced by an augmented 
quality 
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quality in unſeaſonable weather, for my own part; 


I would prefer a good ſeaſon for natural drying unto 
any thing confined by artificial means; and would 
conſider one bag of plaiſter in May to ten i 
ry or F _— for either cornices or boſh 
ornaments. The way and time to mix plaiſter with 
ſtuff, is to do it at the time you lay it on; in which 
caſe it will have all its ſtrength. Plaiſterers them- 
ſelves know well enough the uſe and modeof mixin 
their ſtuff; but as I propoſe my book as an univerſa 
benefit, I beg to mention two or three things rela- 
tive to the quality and quantity of materials, that 
may be ſerviceable to many workmen, that do plaiſ- 
terers work in the country ; which 1s even beneath 
the notice of an eſtabliſhed plaiſterer. 

The mode of appropriating ſtuff for the firſt coat 
of ceilings, 1s, to take one quantity of lime to three 
of ſand. Note, the beſt ſand for ceilings, walls, 
&c. is red pit-ſand; which is of a rough conjunc- 
tive quality, and the leaſt ſubje& to crack of any. 
For ſtucco, or what is called finiſhing, mix one of 
lime, and another of ſand : the beſt for ſtucco 1s ri- 
ver- ſand; being much ſharper, and ſets, as, is re- 
quired, much harder; for in all work of this kind 
it is expected to __ as ſmooth and firm as ſtone. 

For cornices, t 


to one of the whole; the lime, ſand, and hair 
firſt made; the plaiſter to be applied juſt before it 
is laid on; the ſame for boſſings of ceilings, &c. 

Plaiſtering 1s a moſt uſefuß invention, and has 
greatly the preference of wood, for cornices, &c. 
on account of its unity with walls and ceilings; but 
we ſee it often loſe its effect, when mixed with 
wood, as in baſe mouldings, &c. 

The intent of appropriating caſt-mouldings of 

| plaiſter, 
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pe; with wood, is to load a room with a profu- 
on of ornaments, and at a little more expence than 


if done with wood plain: but things of this kind 
will not bear examining: and, for my own part, I 
think every ingenious man would rather approve 
of half the quantity of ornaments well executed in 


wood, ſuitable, and of the ſame piece with the reſt. 
E hgelexion mouldings, well executed in plaiſter, 


have a noble effect in halls, ſtair-caſes, &c. and are 
much preferable to any thing of the ſame value, 


that can be invented. Theſe, with ſome well dil- 


poſed ornaments, &c. in them, would, in my opi- 
nion, be the greateſt beauty of the preſent mode oſ 
finiſhing many capital ron. 

To the immortal credit of the preſent age, it ma 
affirmed, that this branch of buſineſs is in its full 
meridian of beauty, both with reſpect to ſymmetry 
and compoſition; and it may juſtly be ſaid, that 
the ancients were in no wiſe compatible with the 


_ preſent taſte for ornaments; in which caſe Meſſrs. 


Adams deſerve particular honour; being them- 
ſelves the originals of many capital deſigns, that 
almoſt beggar deſcription : from the:ſpring of which 
the whole maſs of ſurveyors, and petty mixturers, 
have found matter to ſupply their want of genius 
eng jog: 


It is greatly to be lamented, that theſe great men 


ſhould miſtake their path in ſome reſpects relative 
to the propriety of their cornices ; which greatly 
loſe their force for want of a little more projection: 


that ſymmetry, and happy arrangement, which we 


frequently loſe by the diſtance, would be quite 
perſpicuous, were but a little more added go the 


above particular. I almoſt wonder that ſuch great 


judges of beauty, never found the ill effects of this 
obſervation ; but whether or not, it is beyond a 
© 9 doubt 
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doubt, their works in general are the moſt capital 


of the age. 
14 0 ; £5 » 2 . oP. 3: 7 a } ' 23 1 1 ; a I. 
the Value q Ornaments. 
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Ihe value of ornament-plaiſtering cannot well be 


aſcertained without a _ of the: drawings; or ra- 
ther the ceilings, &c. when finiſhed. - However, as 


far as may be ſerviceable to the learner in eftimat- 


F * 


ing a jobb, I will endeavour to define 
And, firſt, my readers will obſerve, that all or- 


N * 


naments on ceilings are valued by the foot; and it 
may not be amiſs to obſerve, that if the ceiling is 
lightly enriched with foliage of ſmall relief, inter- 
mixed with mouldings of various figures, it may be 


valued all together by the foot ſuperficial; the di- 
menſions taken from the outward ſquare of all, at 
gs. per foot. But this is an uncertain way, and 


cannot be uſed by any but thoſe that are judges at 


light. The only real method is to value all the dif- 


ferent works ſeparate; as before obſerved in the 


meaſurement; and are, or may be done at the fol- 


lowing prices: | £ 
Plain mouldings in cielings, at per ft. run o o 
Interior enriched mouldings to ditto, caſt, 0% o 
Superior enriched, caſt,  —- 0 0 
Ditto run upon the cieling, with various 
enrichments, from 7d. to 0 
Foliage, at per foot ſuperficial, from 2s. to o 


of a ceiling, at per foot er e 0 
Trophies, caſes of arrows, &c. per foot 
ſuperficial | 0 


Om > 0 » 
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Figures, deities, &c. per piece, from 11. to 20 
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Gollocci and frets, at per foot ſuperfi- G. 5. 


cial, 6 inches wide, RL 


0 2 
Ribbons and roſes, ſuperficial, at O 1 
p 


Large ornaments of feſtoons and flowers o 

Om 

My reader muſt be content, in ornament ceil- 
. ings, to know the real value of the works I have 
mentioned, as it would be of little validity to prove 
aſſertions that he does not ſee, or may be unac- 
quainted with; therefore to make it advantageous 
to him, it will be highly requiſite to ſtudy this mat- 
ter farther himſelf. Moor dine tor 


Of the Value of Plarſter-cormces a | | 


In the value of Plaiſter-cornices it may not be 
amiſs, firſt, to enquire into the quantity of mate- 
rials, for a better proof of what I propoſe to ad- 
vance relative to the price allowed by ſurveyors, 
and what is alſo charged by maſters. 
And, firſt, of full enriched Cormthian cornices, 
which conſiſt of various ornaments, carvings, &c. 
and ſhould be made all of the beſt plaiſter, which 
is little leſs than one penny per pound. 
The neareſt general calculation that can be made 
of plain cornices, on account of their number of 
variations, 1s, To every foot of plain cornice the 
materials, making, &c. ſtands the maſter in 4d.— 
To a full enriched cornice, modillions, &c. 1 s.— 
The labour to a foot of Corinthian cornice, as J 
have made the following calculations from whole 
rooms, the labourer's time, laths, nails, ſtuff, lime, 
and plauſterer's time, to be as follows: 5 


| frets, at per foot run, from 6d. to o 1 0 


** 8 


— * 11 
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f 


Tolabour . 


Stuff — 1 8 
Therefore it cannot be amiſs to allow the | 
intrinſic value per foot ſuperficial © 2 © 

Some furveyors are pleaſed to allow 1 6 
Others vouchſafe to give . 1 2 
Some I have known generous enough t 0 
offer a good plaiſterer per foot ſuperficial 1 2 
Some of the capital maſters in town, for 
fully enriched cornices of the Corinthian or 
Compolite order, from 2s. 8d. to - 3 0 
Ionic cornices, fully enriched, are worth. 1 9g 
All plain cornices are worth to a maſter, 
per foot ſuperficial, to find ſcaffolding, 1 2 
Though they are done ſo low as o 8 
Doric frieſes, with ox-heads and proper 
enrichments, at-per foot ſuperficial, 4 6 
- Cornices to ditto, with Er and bells, 1 9 
_ Surveyors 4s. and 0 1 10 
Enriched frieſes, from 1 8. per bot, to 5 © 
Caſt frieſes, with foliage of inches; mea- 
ſured in the cornices, at 18. 6 64 per foot, 1 6 
 Belexion mouldings enriched, 5 per ft. run o 4 
Corinthian and Compohite capitals, per foot 
fuperficial, — — 5 o 
Chimney- pieces, at per foot ſuperficial, 2 0 
lonie capitols in plaiſter, per foot ſuperf. 4 6 
Surveyors allow, in ſome caſes, 5 0 
Terms to chimney-pieces, per foot ſuperf. 2 6 
Frieſes to ditto enriched | 3 6 
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of Plain-ceilings, Walls, Stucco; Se. 


The quantity of materials to either ceilings or 


walls ever varies, becauſe it depends in a great 


meaſure on the condaR. of the carpenters, brick- 
layers, &c. The following is the neareſt general 
. for every three coat ceiling, or lathed 


walls: We muſt allow 5d. for materials, as laths, 


nails, lime, -plaiſter, ſand, &c. — for la 
bour, if a maſter finds ſcaffolding, Gd: . d. 
more, which brings the intrinſic value, per 


yard —. — 0 10 


Therefore every ceiling well floated, 
&c. is worth — | 
Maſters charge the above Paas, 
Surveyors from gd. to pl Li" 2 
Inſide-work upon laths, as walls, « Kc. 0 
Walls floated for paper, &c. 1 8 
Stucco, per yard, well finiſhed on laths 171 9 


— f 
d 


The materials to a yard: of ne 1 
worth, upon laths, _ 4-310 
Walls floated and finiſhed ak Hues 18 A0 
The materials are worth per wen 2 

Note, maſters charge for ung upon no) 
laths —— . 
Upon walls — — 1 10 
Surveyors allow from 18. 2d. upon Lahe o Be 0 
pen 1 rom 18. to — 7 
oY | wy 

1 Grey pete floors are: worth. per 

ſquare, it 2 inches and an half thick, 0 
Surveyors allow from 21. 28. to 2 10 0 
Red ditto are worth perſquare 3 8 0 
Surveyors allow from 21. 188. to 3 * 
fog 


The learner muſt obſerve, in laying of plaiſter- 
floors to put a margin of wood round the room, 
which mult be taken up as ſoon as it 1s ſet, to give 
room for ſwelling ; for if plaiſter of ſuch a thick- 
neſs be laid and confined, it will rife in bliſ- 
ters before it is half dry, and render it totally uſe- 
Plaiſter-framing, as ovlo and flat, per foot 0 6 
Ditto circular offfts, meaſure and hgaaf 
Framed and raiſed pannel in plaiſter 0 9 
For white-waſhing with whiting, ſize, work, } 

and materials, per yard 2 REM 
Ditto whiting of new work, per ditto 0 1 
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II Ouſe- painting is a branch fo common that it 
needs no comment; therefore I {hall not take 
up my reader's time beyond what. is neceſſary, to 
enquire into its value. And, firſt, of the colours 
of paint that 1s, or in ſome caſes may be uled in a 
bünding ; Which are as follow : enn 


Wainſcot colour, Cedar, 
Stone ditto, * . Walnut-tree, 


Lead, TO Pea, : 


Pearl, | Pine ſky-blue, 


f 


White, Mixed with Pruſſian blue, 


Dead white, or flatting, Orange, 

Chocolate, LL 

Mahogany, Pink, 

; P 2 | _ Bloſſom, 


\ 
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Or per pound 


Pearl, lead, cream, ſtone, wainſcot, at 


Black, brown, ye 
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Bloſſom colour, E | 
Fine deep green, Yellow. + 


Wy 


Black, 


The above are all the colours that can be re- 
iſite for painting either houſes or ſhops, &c.— 
heſe colours differ ſomething both with reſpe to 

price and quality; therefore muſt have a ſtipulation 
according to their value and quantity, in point of 
execution; as it is certain ſome colours will paint 
conſiderably. more than others, which I ſhall endea- 


Firſt,. of the price of ke, mie 0 

| 3 | | | Tees 5 d. 

Firſt primer ground in oil is ſold at per 
hundred 10 


2 # 


MT 


Second primer at ditto — 


Beſt white- lead ground in oil, at per lb. o 0 


per pound i ͤ BO, F- 
Fi a a mahogany, cedar, walnut- 
tree, ground in oil, at per pound © 
Sky-blue, orange, lemon, pink, blol- 
ſom, ſtraw, Pruſſian blue, = 8d. too 1 
Fine deep green, — pound 0-0 
low, per ditto 8 


—_— — — 


eo] 


' © > > On © 


© 3 N 
1 | 
FEY 


> OO. 


- 
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My reader muſt obſerve, that all houſe- painting 
muſt at leaſt be done three times over, ſometimes 


four; the cauſe of which 1 ſhall mention hereafter. 
e 


+0 = ww GO 1  - 


18 Foes fon 2 5% 1 


as in t 
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of pi if jd of paint will 


3 01 


F "al 25 ground i in, or made 8 83 
with oil, will Agger: N mixed, 8g. — 


10 fe vere: he wi 


4-3 £4 5 - 3 
T he I — in oil. a nge 


and 3 mixed for the finiſhing, iat bu 
wall paint 8 y ards — „ Dei 
So if we add the three quantities to- 
gether, and divide by g, we ſhall find g [ 36-1 12 
at. one pound of paint will prime and 36 
finiſn, properly mixed, 12 ſquare yards, — 
- margin. Therefore, we have Qs 5 


— 6 


only the oil = mixing, and the puttey, 


to add; and we ſhall find the real value to a yard 


of painting ; which once got, we ſhall proceed to 


the labour, to ſolve the whole. 


Su oling t0 one pound of paint to be appr. 
priate ainting to its extent, at thr 
times; 1 or ff rimer, ſecond ditto, and g 
ve allow three -pints of oil, which is more than 
neceſſary, and one pound of puttey for ſtopping, 
&c. and add them to the value of the paint, for 
12 yards, and we ſhall eaſily come at the value of 


material. 


| 3:1 S. 

To one pound of paint a" 
One Epins of puttey:./-; 7 0 
3 hal "pints of oil, at per quart 48 0 
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The above added, as in the margin, we find the 
materials for 12 ſquare yards is 18. fd. which is 
ſomething leſs than 1d.; per yard. 1 


And next of the labour to a yard of painting. 
T doi zaig EE HO; 04)» 
The neareſt calculation of the labour to a yard 

of painting, is as follows: — Aman 

that will Work any thing ſmart will do . Yards. 
Firſt primer taeda 7 70 yards ie 70 Ix 
Therefore if we add the three num 
bers together, and divide b 4 9, as 3 140 | 46 
before, we ſhall have the exact quan- 12 
tity that a man will begin and finiſh oo 
in one d ay, which in the margin F., 2005 2 0 


2 . 


: 
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journeyman's wages in this buſineſs is gs. per 
day: ſo if we divide 46 yards by 36. pence, (the 


cee wages) we ſhall find, that a maſter 


as every yard of painting, g times over, done for 
leſs than a penny; to which if we add three-halt- 
pence materials, the intrinſic value of a yard of 
ainting is 2d. :; for which maſters charge from 
d. to 8d. per ditto. 7 D i 
I ͤam far Fon, inſinuating, that any maſter ſhould 
lower the cuſtomary prices ; but yet cannot help 
obſerving, that I think it a great error in ſurveyors 
to allow a buſineſs like a painter ſuch extravagant 


profits that neither requires thought or ſpeculation, 


and joiners in many reſpects not ſufficient to pay 


their men half adequate to their merit. 


4 Surveyors. 


1 7 


Surveyors allow for out or inſide-work, 3 times 


in oil, per pw from 6d. to 7d. The profit of eve» 
owing for difficult jobbs, is zd. A man 

with a continuance, painting 40 yards per day, or 

ſuppoſing go, or even 20, a maſter muſt clear by 


ry yard, al 


every journeyman, at ſuch prices, 5s: per day. Ma- 
ny maſters employ 20 men; the profits ariſing from 


The real price of painting g times in oil? 
.-," ede N q O 43 
When clear-coate!l! 8 53 
Flatting with turpentine | 0:6; 
Flatting with nut-ol "© 90 


whichare obvious to every one. 


wa 7 


Some of my readers may not know what either 


clear-coaling or flatting is, therefore I ſhall endea- 
vour to inform them, as well as of their uſe; © 
Clear-coaling is a body of colour ground in, or 
mixed with ſize, and done after ſecond primer, in 
order to give a ſtrength to the colours, and make 
them ſtand the ſemblance they are intended. But 
I cannot recommend it; for damp weather will af- 
fect it; and if the colour intended is white, or any 
thing light, it will always turn yellow. | 
I his compoſition, or what is called clear-coal, 


work ever fo clean, if the men are not very careful, 
clear-coaling ſpoils it all, eſpecially the mitres, &c. 

Flatting is done with a mixture of oil of turpen- 
tine, or nut-oil. Its intent is to ſecure the colour, 
and 1s uſed for finiſhing; and when done, leaves 


conſequence to thoſe who like to have their rooms 


continue white, as nothing elſe can be appropriated 
ta ſtand the weather. | 


* All 
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is a rout enemy to joiners ; for let them finiſh their 
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Saſhes allowed 85 ſquare ivr e 
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All common colours are done at the above prices, 
and allowed as ſuch by furveyors: blues, greens, 
bloſſom, pink, orange, ſtraw, olive, pea-colour, 
recon prong 18. and are allowed as fuch by 
WS 
There is nothing 155 this Arrange] m the quad 

ent the prices 

ard; but when thofe colours are uſed, it is e. 
18 for little abſtracted jobbs, which 1255 
paid f *. 0 to the time and trouble. 


. 


Saſh-frames are allowed, per piece, at. 0 
Might be done for 7913 


FP 
tl 


Window lights from 2d. to 
Infide-painting, twice upon old won; per yd. 
Modillion-cornices, per foot run, from 44. too 
Plain outſide-cornices, per foot . e 
Frontiſpieces, per foot ſuperficial, 
r per foot fuperkiciat, , 
Hand-rall, baniſters, ſtrin 86, newels, de I 


per yard, 


© Fe 8 © © 
© 


ann alone per foot run, 2 
Horſe plain cornices, per foot run, MLS 1 
All torus ſkirting in halls, garrets, &e. { 1 
per foot run, R 

Skining up f ſtairs, e 3 2 2 , 
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LECTURE A. 


"Of Gratitts Work. 


executive part of men of merit: 
The value of 3 work as follows; 3 


Crown-gl laſs menred neat for ſaſhes, he 
- © cording to the ſize of the ſquares, per 


foot ſuperficial, 
Salhes glazed with London crown glaſs, 
red on both fides, as is requi- 
er foot fupe rficial | ® 


Saſbes, lined with Briſtol crown glaſs, 


Ditto, wh Neweaftle glaſs, 

Ditto, waved or Jealous glaſs, per foot 
| ſuperficial, 

Ditto, plate glaſs, according towheir ſize 


NY Builder. 


e is a branch of the leaſl difficulty of an 
in a building, therefore is judiciouſly eno 
joined to a painter, becauſe neither require 


1 
1 
0 


1 


"oh 1 foot to 2 foot panes from 538. to 6 


Ditto from 2 to 3 and 4 foot panes ſuperfi- 

-- cial, are from 6s. per foot to 

Glazing with Crown glals, {quares in lead- 
work, per 22 

Ditto tlie materials to a foot of this work, 

is worth | 

Taking down ſended windows, oeriing, 


* ſoddering, banding, and putting in a- 


1 per foot fuperficial, 


8 


11 
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Now 2 Ib. of window-lead is 1 for 100 
er ſuperheial, when worked. — Note alſo, that 


lights and circular ſaſhes muſt be valued as ſquare, 


SE 


On 


— 8 


—_ 


on account of the tr uble ; and to glaziers, in ſome 
cales, meaſure and h: A; ; CE eg . 


Sen work differs but little in practice (ſave the 
0 preparation of the ſlates) from tiling; its 50 
eſt beauty is in the regular appropriating the differ- 

ent gauges; ſo that they appear in bond, and ar- 
rangement equally ſtreight. There is | ſome diffi. 
culty in fitting a valley; but the great principle is 
the exact form of ſetting the firſt courſe, or raiſing 
it behind, not to excels, but to a certain pitch, that 
all the ſucceeding ones ſhall appear cloſe, and not be 


defective in reſpect to the inner parts for pointing. 


There are many ſorts of ſlate in uſe, viz. what is 
called Can-quarry, Taviſtock ſcantle, and Weſtmore- 
land ditto, and ſome others, though n 
uſed. The latter is much the beſt, fa muc 
larger, but ſhould not be appropriated but tor very 


large buildings; or at leaſt, ſuch as are of ſuffici- 
ent ſtrength for their weight. I 


The price of doing theſe per ſquare is, .. 5 
/ ˙•˙» ²˙— woot ts $0 
Taviſtock ſcantle are ſomething leſs; and 
rather inferior in quality; and are according 
as they are in goodneſs done from 21. to 2 10 
 Can-quarry are the worſt, and moſtly uſed, 

1 %% ·˙·m̃ tt 
Ditto for temples, and ſcheme roofs, 2 12 
Ditto, ſlates, new ripped and laid, 1 1 


There is amongſt the new buildings a worſe flat 
| N than 


* * 
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than any of thoſe mentioned, | called Welſh ſlate, 


done per ſquare from 11." 8s. to 11. 138. 


-A$.0 FX V-B:E- INE 6. 
f : of Carvers Work. 


1 beautiful and ingenious branch is ſubject ; 


1 to the ſame effect as ornament-plaiſter, with 


reſpect to its value: no ſettled or ſtipulated price 


can be fixed on a matter of ſuch mutable compoſi- 


tions, that conſtantly vary with every treſh deſign. 


However, I ſhall give ſome few hints to the learn- 


er: and, firſt, with reſpe@ to carving on mould- 


ings for all forts of framing: | 
Ovolo to deal-framing, carved with eggs 5. 
and tongues, per Br viſe Hae ure, o 
Ditto on mahogany or wainſcot, 0 
O-gee framing in deal, carved with ſeven- 
leaved grals, e 
On mahogany and wainſcot, 2 
Small o-gee to framing on deal, three-leay- 
ed grals AN 1 0 
Large ovolos to doors, with ribbons and 
roſes, or eggs and darts, per foot run, o 
e e o- gees, with various carvings, o 
Small aſtragal mouldings to doors, per foot 
lineal, | oY 
Small fluting to facios, per foot lineal, o 
2 inches long 5 
Frieſes, fluting, 6 inches wide and upwards, 
at per foot ſuperficial, | 
Flutinghe raiſings upon the pannels of 
mahogany doors, per foot run, o 8 
e 22 Carving 
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124 A Kry to Civil Architecture, &c. 
Carving Corinthian capitols, per foot ſuperf. 9 
"Tonic ditto, / A 5 
— ũ --. -- 9 
Ornaments in alto-relievo, to freiſes well © 
executed, from 38. per foot ſuperf. to 10 
Ornaments to frieſes in baſſo-relievo, from 
e en fyperheial 10 2 
Feſtoons, per foot ſuperf. from 4s: to 8 
Figures are all valued at per piece. 


2 
3. £% 


As Caryers find no materials, and have no ad- 
vantages but what reſult from their labour, -I ſhall 
not pretend to ſay any thing with reſpect to the time 

of execution; ſince it is a buſineſs, well known to be 
upon as eligible a footing, with reſpett to profits, 
as any in the building branch. The above prices 
are ſuch as are allowed by many ſurveyors. 
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H. VING no der pi but OY" LA nor any motive but 

a willing heart, I kumbly beg your acceptance of the following 
work, as @ compenſation for the ſole produce of my labours; as I am 
not beyond acknowledging, that whatever progreſs I have made in the 
liberal ſciences, as well as my own bufene/s, was chiefly through your 
hind A er to the former, _ IT inſtructions i in the 
latter. | 

Mul re "I to the plan of my KR I fave to your candour, 
well knowing, from a thorough conviction of your goodneſs, that you 
will nat condemn where there is the leaft room for applauſe. 

Many who have ſeen and much approved the peculiar efforts of my 
ſtudies, have, notwithſtanding, alledged reaſons againſt a work of this 
fort without lines. — ] muſt confeſs, that in many, if not moſt of the 
Practical Mays, 1 could have been much clearer, by alluding to lines; 
and, moreover, given a greater variety of methods and obſervations; 
and muſt allow, that my firſt plan was with this intent: but, conſi- 
dering the vaſt expence the book would amount to, and the number of 
treatiſes of lines already extant, I contracted my ſcheme, and reduced 
it to the preſent ſtate; well knowing that every Journeyman (for, 
whoſe benefit this work is intended) had rather be inftrutted in the 

nodes and peculiar manners of doing a difficult piece of work, than 
have the pleaſure of caſling has eye upon a Jour plate, that * repre- 
dents ſuch works when done, | 
As no ſettled flandard can be made 8 the ſurveyors pris 
and * or their mode id meaſuring, being al t in ſome caſes dif- 
"fre 


DEDICATION. | 


ferent; I hope you will give Aken to my propoſals, which contaſh 
a medium of many, and the direct rules of ſome. 0 
I meet with the approbation of the world, and an encouragement 
From your judgment, T nay, hereafter, offer o the public a ſyſtem of 
matters (in fore) never yet confidered by any; and, in my own obi- 
mon nion, of, the moſt effential utility both to the architect, builder, gen- 
* 0 private workman.—In many of the topics 1 ſhall better 
my underſtanding by your opinion, as it is well known, that your 


practical methods are at leaſt mr E to ere 
ent age. 

Whatever the public may thank fs as one they call an author, I 
not, Of this I am certain, that I ſhall not want your: belief, 
when. I affure you, that this dedication is the reſult of a profound 
acknowledgment, an artleſs inclination, proudly glad and grateful to 
have i in my power 10 offer my trifle to the acceptance of a. man, 


D] I know to be meritorious without example; honeſt without pre. 


fence; ond, e a . the preſſing 


Ht no Ae pi” * humble fan 4 er fin, 
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tie ConsTruUcTION of DAD. 


TYADO is the die or intire part of an order, 

which is between the baſe and cornice of the 
pedeſtal; and by architects is attributed to that 
plain part of a room between the baſe and ſur- baſe 
mouldings. This ſort of work, in large rooms, 
ſhould never be made of thinner ſtuff than what 1s 
called whole- dell. e FOR 
The chief thing to be conſidered in the practice of 
dado is, the manner of putting up, which requires 
ſome . in order to ſecure it from caſting; 
the method of keying only being found inſufficient, 


without a proper manner of placing of them. 


There area great many ways of doing this : but the 
beſt, in my opinion, is as follows, viz. when you key 
res dado, leave the keys long enough at the 

road end to reach the joiſts, or floor; and put the 


broad-ends of the keys downwards, for this reaſon; 


there is a proclivity, or tending downwards in all 
work, which can never be detrimental to dado thus 
done; becauſe if the key goes to the floor, there it 

EW M-— | ſtops : 
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ſtops; and if it ſnould ſhrink, the proclivity of the 
do will ever keep the W If the broad 
ends were upwards, the dado might drop from the 
keys, and render them of no uſe. In putting dado 
round windows, mind to keep up the front of the 
elbow a little, that after the 8 are on, and 
capped, the ſhutters may open eaſy. 
| a all angles muſt be groved, and well 
nailed; obſerve alſo, that no nails be put in the 
bottom- edge of dado; let it receive no faſtenin 
but what it has from the keys; if it is confined bo 
at the top and bottom, it is ſure to break. 
Obſerve, of dado for circular rooms, that you do 
not imbibe the wretched methods of contract- 
mongers and taſk-maſters, of gluing your dado up 
and down ; the genuine method of gluing circular 
dado, is to make a ſaddle to the {weep of your wall; 
if it is a large ſweep you may make a fineer half an 
inch thick, and bind it upon the cilinder or ſaddle; 
after glue backings to the ſweep behind: leave it.a 
few days to dry, and ſtrike your work for putting 
5 "With regard to long lengths of dado, be careful 
in breaking the headmg-joints, and, not like the 
taſk-maſters, make a heading: joint quite through. 
As to the height of dado, the window is the 
guide; leaving the ſame margin when the capping 
is on, as there is from the ſhutter. to the bead; 
when there are backs and elbows, the dado may be 
put up at pleaſure, or to the fancy of the builder. 
Some architects propoſe a fifth part of the height of 
the room; but 145 would not ſuit very low rooms; 
nor yet very high ones. I think dado ſhould never 
be higher than g feet g inches, nor lower than 2 feet 
6 inches. If rooms were all about twelve foot high, 
a fifth part would do very well; and ſo on to a om 


g / 
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of 15 feet high; what runs above this pitch, for 


d every 6 inches in' the room's heighth, I would add 


8 one inch more to the height of the dado. If there 
9 are columns or pilaſters, the dado ſhould in every 
F reſpect be ſubſervient to the pedeſtal of the order. « 
The price of this work, cm by maſ- 
l ters, ig, per yard, with materials, from 48. 
F . Fa „ 
p Surveyors allow for dado of whole-deal, 
JJ | 4 6 
Inch and half ditto 5 0 
, Of inch ditto, per yard 4 0 
p The real value of dado as follows . 
: The ſtuff to dado, allowing waſte, ſhould 
be to a maſter per foot 2d. 3; nine feet of 
1 which 1s, | 1 10 
5 Glue and nails to ditto, and keys, per yard o 4 
Labour to ditto, per yard oO 10 
; | 
T £5. 48 RE... 
| Some people will wonder how I can fix 10d. per 
yard for . thoſe that do, I beg them to un- 
| derſtand, that this is the neat price a maſter pays 
| out of his pocket for ſuch work, proved by the fol- 
| lowing example : 7 2 


A journeyman of 178. or 18s. per week will glue 
up fix twelve-feet lengths per day, plain them the 
ſecond, and put them up the third, with caſual 
breaks, &c. Therefore we find that 2 lengths is 
one day's work to begin and finiſh; which two 
lengths when put up, may be 6 yards; and which, 
allowing the maſter 1 38. per day, is but 5 
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and 4d. more per” yard I allow for keying n 
Which is 10d. 
Therefore the univerſal price of dado of inch s. d. 


and half deal, is 4 5 0 
Whole-deal ſhould be per yard 15 : 
Of inch ditto 4 


Circular dado double meaſure, and paid for the 
ſaddle or cilinder extra, which it is Win | 


LECTURE XXII. <a 
Of MouLpinGs in general. 


depends, and that ſolely, on the magnitude 
and compoſition of mouldings; they are the ſum- 
mum bonum, or leading touches of art, which 
give force and beauty to whatever is intended; 
every thing, of whatever ſort or nature, takes its 
ſemblance, or changes its effect, from the power 


that is contained in theſe governing principles: 


how cautious, therefore, ſhould every artiſt be in 
the deſigning or compoling of mouldings, ſince on 
thoſe alone Epen that ſplendid eaſe, required to 
attract the beholder's eye, and enliven the form of 
imitative nature. 

The great and moſt ſenſible difference Perween 
ancient and modern architecture, is wholly com- 

riſed in the compoſition of mouldings. Not- 


withſtanding ip eat and diſtinguiſhing an article 


to the beauty of all work, as mouldings are, we 
daily ſee ſuc Productions of this ſort, that one 
id almoſt be perſuaded to think that there was 
no cauſe for then but cuſtom, nor any properties 
belonging but the form, which 7 might be extended 

or contracted as —_—_ or fa ney might 18 the * 


HE guide and maſter-piece of all e 


1 - 
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conſider themſelves as adepts in architecture, whe 
vary but little from the above obſervation. - --. * 


Thoſe gentlemen who ſatisfy themſelves withopi- 
nions of this ſort, are as far from the comprehen- 
ſion of ſymmetry, and real effects, as the difference 


between right and wrong. I own, there is a thirſt 


for variety peculiar to the Engliſh nation, that muſt 


be ſatisfied, or the works of art 3 the continued 
form of a worn- out faſhion) would quickly decline, 
and be diſguſtful: therefore it is highly neceſſary to 
ſtrive at invention, to gratify the mutable taſte of 
ſuch a people. But even this ſhould be done with- 
in the rule of propriety : for exceſſes in any art are 
obnox10us.' e LOAF e 
_ The invention of many new members of mould- 


ings were well concerted and introduced, by the 
original authors of them; but they are no proſti- 


tuted to ſuch a pitch of extravagance, that I almoſt 
wonder the inventors do not leave this by-road, 
(which they firſt ventured upon, and made familiar 
and ſmooth, to their laſting praiſe,) and find out 
ſome other ſimilar path, where they may move on, 


for a time, without let or moleſt ation. 
The field of nature will never be exhauſted, nor 
propriety loſe its ae of guidance; therefore, 


whatſoever bears a ſemblance of the former, within 


the circumſcription of the latter, is conſiſtent, with 
ſymmetry, and hath the advantage of ſound reaſon 


to fortify the invention. Any thing eſtranged from 
the above obſervation, deviates from the real ſenſe 
of all mouldings; which are intended to give force 
and elegance to all works, whereſoever applied. 
The preſent taſte of mouldings (as introduced 
by — differs much from this; for, inſtead 


of giving force and beauty, they in many caſes di- 


miniſh 
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of the artiſt; and, I believe, there are many who 
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dimenſionss. 


: Any moulding, of whatever ſort or nature, above 


the eye, ſhould have a projection, that the whole 
effect of the different members may be plainly diſ- 
covered; elſe they ſerve to no purpoſe. It will be 
of little uſe to load a cornice with beads, and other 
ſimilar quirked mouldings, if they loſe their effect 
by the diſtance. - I muſt, nevertheleſs, allow, that 
mouldings deſigned in the above manner in many 
caſes are pleaſing, but muſt be judiciouſly appro- 

ated ; for the | Protea muſt underſtand, that in- 


tion than others; for it is not how thoſe things will 
or do appear cloſe to the eye, but we mult conſider 
the diſtance at which they muſt of courſe be view- 
ed; the altitude, and natural point of fight. It 
theſe things were maturely conſidered, I believe 
we ſhould find, that cornices of all forts ſhould not 
conſiſt of one of the above particulars : — archi- 
traves to doors, windows, &c. as well as baſe and 
ſur-baſe mouldings, doors, window-ſhutters, be- 
lexion and other mouldings cloſe to the eye, may 
have theſe introductions: — cornices to rooms of 
All ſorts ſhould be free; yet, if they muſt be ſub- 
Jected in other reſpects to the taſte of the times, 
the learner muſt obſerve, never to exceed the fol- 
lowing bounds : To make the cornice leſs than the 
one 24th part of the height of the room, nor pro- 
Jett Jeſs than' two-thirds of its height: and if the 
mouldings laid down by ſome eminent architects 
are not ſufficient for his taſte, I muſt leave him in 
other reſpects to his own fancy; with this point in 
Mew, not to out-ſtretch the modeſty of the above 


miniſh the natural grandeur, for want of proper 


Read of leſs, thoſe mouldings require more projec- 
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tlie practice moulding. 


The working, or rather the taking-off mould- 


ings from drawings, is a matter of ſome conſe- 


quence to learners; therefore I ſhall not ſpare to 
be as plain and particular as poſſible, to render this 


familiar to the weakeſt capacity: but muſt obſerve 


to the ſtudent, if he is a ſtranger to this: matter, it 


will be requiſite to proceed ſtep by flep by the fol- 


ſometimes troubleſome to remember) and then in 
this, as well as all other points of practice, he will 
be aſſuxed of ſucceſss - 


A iy 4 * . * * * HR - 2 - A fe W.-4 n : af 
* g . 22 % . „ 4 % £ # 3 * „ 4 3 * * c % J : : y * 5 * 
l 0 E : * 0 - a * 1 
Example of taking-off a moulding. 
f . : 4 893 ö | Os a i " A *** P 1 "0 
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Before you begin, draw a line cloſe to the ſace 


of the moulding, (not interfering with any of the 
fillets) next from 1 a line ſquare 
at the extreme top and bottom of the moulding, 
which will give the width of your ſtuff to be plain» 
ed up; from the face- line draw a line parallel, for 
the thickneſs of the ſtuff; next continue all the lines 
of the drawing into this firſt face - line; and alſo at 
the projection of each annulet, or fillet, let fall 
perpendicular into the face- line too, which will 
ſhew the wood to be taken out for working your 
ſguares; the ſame. for ſpringing both at top and 
bottom. Having done «his, ſtrike a line acroſs 
your piece of wood, and with your dividers begin 
either at the top or bottom of the drawing, and take 
off theſe ſeveral marks of interſection, and prick 
them upon the piece of ſtuff for the moulding; like- 
wile the ſpringing both at top and bottom; then ſet 


your gauges to theſe ſeveral pricks, and run _— 
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all along the piece; then proceed to work it; firſt 
taking off the ſpringing, and ſet it upon the ſame 
oſition for working, it muſt be in when put up, 
b which means you will fink all your ſquares level. 
If there is an o-gee in the drawing, obſerve with 
your dividers to draw the curve of the hollow into 
the face-line, the ſame as the fillets, which will be 
your place for pricking off upon your ſtuff, and the 
extent of 1 which, if your round is well 
fitted; and worked exactly to this line, your kin- 
dred hollow, will work the round to an interſection 
eilte oh ED 
There is no other moulding, fave this, that re- 
> rin any obſervation in the taking or pricking off. 
O-gees and faint hollows are the only difficult 
mouldings; with reſpe& to the latter, whenever 
they occur, it is a FAY upon @ plain face, as ar- 
Thitraves; &c. in which caſe, you muſt always 
leave a fillet at the bottom of the hollow, and abs 
bit the architrave, or other plain, where it is to be 
applied; becauſe it would be impoſſible to work a 
moulding of this ſort to an edge with any accu- 


it 


/ the value of mouldings. © 


Mlaſters charge for all ftreight mouldings, + 

as” baſe and ſur-baſe, plain cornices, '&c. 

with materials, per foot ſuperficial, from 
1 ITS 5 RO TL "74 
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12 Surveyors allow in general 100 
Dentel cornices by maſters 
Surveyors — 
Block or modillion cornices, per foot, 


Surveyors in many places 
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Blocks and modillions at per piece, ac- 5. d. 


cording to their ſize, from 12d. tio 0 6 
Small block cornices are valued all toge:- 


ther, at e — 19 | 
Doric intablatures all together; with mu- 


tules, trigliffs, &c. at per foot ſuperficial, 
maſ tees — 5 
Surxrveyors, from 28. 2d. to; 2 4 
But theſe are uſually valued ſingly, the 5 
cornice at 18. 2d. the trigliffs and mutules 
at per piece, which anſwers the ſame pur- 
port. B „ 18 n 
Architraves, at per foot ſuperficial, by _ 
maſters O13 109 Snot 1; 75 — | 1 0 
from 8d. to = 1 0 


Surveyors, 


* 


The univerſal price of mouldings is as follows. 


To every ſuperficial foot of moulding may be rec- 


koned, in a general caſe, 3 of a foot of ſtuff. In 
ſome caſes it will require more, and others | 
leſs, which, of a; ape deal, as none 5. d. 
elſe ſhould be uſed for mouldings, we will 


en” | 0 3 
Brads, glue, &c. — 2 oO 1 

The whole materials to a foot ſuperfi- 

a, 1 —— O 43 


* 


hand, (as the others are not worth notice 
ſtands a maſter in near 4d. per foot, whic 
makes the labour and materials per foot 0 8 

Therefore the univerſal price of all 


ſtreight mouldings ſhould be per foot ſu 


To prove the labour, 4 lengths of 10 or 12 feet, 
4 "+ =. | ; two- 


1 
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two-membered mouldings, is one day s work, which 


may girt about three inches each, make twelve 


feet in the whole, which, at 4d. per foot, Is 45. 
above a journeyman's wages. 

Gia r mouldings are very badly regulated, 
having no more than double meaſure, which is in 
every caſe too little, both for materials and labour. 
The real value of circular work ſhould be at leaſt 
trebled; { wack in 1 eaſes, double meaſure, and 
double: price 2115 

# Architvkves; Joule Roel to a ſhould bs 
the ſame as mouldings, as both ſtuff and labour 
have the ſame proportions. 3s 

Sin esd architraves are - ms of thinner Qu 
with 4 moulding glued upon them; the 


materials are not worth more than 2d. per 


foot; the labour to ditto, 2d. more; there- . d. 


fore the real value ſhould be 10 maſters, 01 
Many maſters charge for this work 
* allow 12 8 5 ga” w_ 4 0 hc 


LECTURE XXIV, 
Of Doors. 


HE nature of a door is too obvious to need a 
"comment ; therefore I ſhall immediately 15 
coed to relate what is NeTengey to be obſerve 
5 of them. 
oſt kind of doors ſhould be put inte this hands 
of the beſt workmen, for they are a part of the 
branch, which requires great execution; being al 
im uſe, ſhould be made particularly ſound, 
anc 8 and well handled, becauſe they are ever 


oppoſed 
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oppoſed to the 0 the great e or chief 
merit lies in the ploughing, and ſticking the mould- 
ing upon the frame; for without maſterly perform- 
ance in theſe two points, all your care in plaining 
up your ſtuff, mortiſing, tenanting, &c., will be 
of little uſe; becauſe in thoſe two parts lie the 

reat efforts to a well executed door. There are 
Jifferent ways of putting a door together, but the 
beſt and ſureſt is done after the following example. 
When you have plained up your ſtuff, mortiſed 


the ſtiles and rails all the width, proceed to 


ploughing and ſticking, and cut out what is called 
the haunching after; the method adopted by num- 
bers, of haunching the ſtiles and rails before you 

lough or ſtick them, is a latent notion, invented 
by ſome who were fonder of ſtudied maxims, than 
well- approved methods; if the principal effort to 


a clean door, lay in the mortiſe, and tenant, the 
maxim would be good; but as it depends ſolely 


upon the parts before mentioned, it is obvious, that 
our particular care ſhould turn to theſe principles; 
which cannot ſo well be done to a certainty with 
the haunching cut out firſt; beſides the inconveni- 
ence of ſpoiling the plain, by knocking the end a- 
gainſt the notches.— There are others who pretend 
to be more ſure and wiſe than the laſt mentioned, 
that put their work together ſquare, and plain it off 
on both ſides; then proceed to plough and ſtick, 
&c. but thoſe are more intolerable than the other; 
having not one argument to ſupport it: for if the 
ſtuff is reduced irregularly, (which mult be the caſe 
lo done) the moulding muſt conſequently be ſo on 


one fide, and palpably void of both truth and 


benin e irt 
There is another obſervation in ſcribing, that 
may not be amiſs to mention, which is the common 
I 8 2 error 
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error that many young men daily commit for want 
of thought; that is, the attempt of ſeribing a ſquare 
or the level fillet of an ovolo on doors, or other 
framing of this kind: thoſe that have this method, 
J beg of them to aboliſh it, and conſider the incon- 
ſiſteney of mitring two level pieces of equal thick. 
neſs, and to lap one upon another with a ſcribe. 
As all framing is founded upon theſe principles, 
I think it unneceſſary to ſay more of the practice of 
common work; though it may be e to ſay 
ſome little of bead and fluſh ; after which I ſhall pro- 
ceed to the value of doors, with ſome remarks of 
mahogany and wainſcot ditto. ' e e. 
A bead is a moulding which cannot be otherwiſe 
framed than by a mitre: therefore hath a limit or 
certain extention, for every rail or muntin; and 
not like work that is ſcribed together, which may be 
ee to any length within the circumſcription of 
o | FELEE FF 
a The beſt method of framing: bead and fluſn for 
learners, is, to mitre his work ſquare, and in this 
ſtate put in the pannels, 4nd after ſmooth all off to- 
gether; then take it apart, and ſtick the bead; if 
the pannels are f and put to their places, 
and the bead well ſtuck, he wil be aſſured of mak- 
— 57 £57 ns vt 9 20 


Of Mahogany doors. 


" Mahogany and wainſcot doors differ from com- 
mon framing of deal, by reaſon of the nicety of the 
mortiſes and tenons; which require great care, by 
reaſon that no pins are uſed in theſe Tom of work, 
which ſhould be made as ſmooth as if the whole was 
executed by a plain. The manner of putting toge- 
ther is the ſame as other framing in every reſſ =, 
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elſe; except the double margin in the middle, 
which muſt always go through the top and bottom 
rail; alſo the top and bottom rail be continued, and 
inſtead of being mortiſed, that part where the mor- 


tiſe ſhould be, muſt be left as a tenant; and the 


ere we, 11% ſtile mortiſed in this place, and 
flipped on, both at the top and bottom 
Ihe true meaning of this method is more forcibly 
to ſhew the effect of folding-doors, which could by. 
no means be done, if this double-margined ſtile: 
was to be tenanted into the top and bottom rail; 
and the bead run acroſs the grain of the wood. 
A mahogany door well executed, is, perhaps, 
one of the neateſt pieces of workmanſhip that comes 
into the hands of joiners. There are many ſorts of 
k of the beſt ; fuch as are worth la- 
bour only 10l. or 121. making; numbers of which 


are in this metropolis, as well as in many noble- 


men and gentlemens houſes in the country. 
As theſe ſort of doors are unknown in ſome parts 
of the kingdom, I ſhall take the liberty to deſcribe 

one of them. The beſt ſort of mahogany doors are 


ecaſed, having deal within both ſtiles and pannels; 


and are done in the following manner: Firſt, upon 
the edges of the ſtiles and rails, glue ſlips of maho- 
gany, of an inch and quarter each; alſo round the 
2 muſt be put a margin of ditto, ſomething 

roader than the raiſing, neatly mitred at the an- 
gles; when they are raiſed and fineered, a ſmall ar- 
tragel-moulding is put upon the top of the railing . 
of the pannels; hkewiſe muſt be croſs-banded at 


both ends, and all the pannels fluted upon the 


raiſings round; the ſtiles and rails fineered as the 
pannels: the reaſon of applying the deal, 1s, for 


the adyantage of fineering; having more attrac- 


tion than any other wood. : 
| . ; 
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of thoſe doors, without inſpection, more than the 
labour; becauſe it chiefly depends upon the value 
of the fineers; which are from 18. per foot to 10s. 
ditto and more; therefore we muſt confine ourſelves 


ſolely to the labour. A mahogany door, well ex- 


ecuted in the above manner, is worth, per foot ſu- 


perficial, to a maſter, labour only, 121. 108. 6d. 


and will take a journeyman near nine weeks work; 
one of thoſe doors with materials is worth 201. 
Io the learner, who is not acquainted with the 
nature of ſineering, I muſt obſerve to him to be par- 
ticularly careful of his glue: for moſt of the errors 
that happen in fineering, are cauſed by laying on 
the glue too thin: glue for mahogany ſineers ſhould 
be at leaſt of treble ſtrength to what is commonly 
uſed for rubbing of joints; alſo be careful that no 


water gets under the fineer, and that the iron you 


heat your work with be not moved to any =o 
place, but where your glue lodges; keeping {till 
wetting every part where you have occaſion to move 


There are other mahogany doors, ſome. fineered 


and others ſolid, from 2s. 6d. per foot to the a- 


bove price. t 
Mahogany doors ſolid, and flat pannel, 

are worth, with materials, per foot, 2 
Surveyors allow, according as they are 

in goodneſs, from 28. to _ 2 
Maſters charge — nad 8: 
Thoſe that are fineered vary according 
to the price of: thoſe materials, &c. _ 
Wainſcot doors are uſually made with double 
margins in the middle, raiſed upon the r 


It is almoſt impoſlible to ſtipulate a price for one 


_ 
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with an aſtragal moulding, and croſs-banded, as 
mahogany ones. 
Any executed in the . manner are £ . 


worth, per foot ſuperficial, Hall B B 
05 Surveyors allow to ditto | © alone rf 2 
Maſters ditto ov 3 
Ditto, with flat pannel, per Pan es 23 

The materials to-a wainſcot door, raiſed: 
pannels on both fides,” are worth per Wr A8 wn” 
of ood Norway oak; glue, &. 55135 sg 
itto, flat pannel, N 59110840 


; The labour: to a wainſcot door, raiſed pannel, 
double-margined, croſs- handed, and an aſtragul 

mitred round the top of the raiſing, is about a fort- 

night's work; ditto, with flat pannel, 6 days ; ; eom- 

mon doors, ovolo, and flat 1 on boch man 
is 23 days work. 


Te a maſter are worth, 72 aper. Pry $5 
cial, with materials, — 1 1 4 
Some ſurveyors allow 1, ene , 

Maſters charge 1 6 


Ditto, with raifect pannels on on both daes, 11 
well done, are worth 1 
© Surveyors allow from 186. 7d. tod 2 
. Maſters charge of good fluff, well 3 2 
The labour to one of thoſe doors is four 70 


davs. 
| add: and fluſh Aber of deal, 2 inch 
ſtuff, work on both ſides, IS worth per foot | | 
ſuperficial, — 1 4 
Surveyors bw from 18. to 119707 e 
Many maſters charge 1 6 
Bead and fluſn, 2 inch ſtuff of ud; O01 750 
work on both ſides, furveyors bop rom TA 
v4 as to early + 3 4 2 0 
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Maſters liars 
The labour to one of thoſe i 18 6 days. 
Bead and fluſh doors, on one fide, eu 4 
foot, by maſters, —— 0 10 
Surveyors allow from 7d to it 7 8 
Tbe labour to one of this fort is 1: a" 
Ditto, ovlo and flat pannel, of Whole. 
deal, work on one ſide, e back, the 5 
maſters charge % ries 
Surveyors allow from 88. W ft 5 0 10 
The materials to whole-deal owes ovo- | 
land flat panne], are worth per ft. ſupert. o 3y 
5 labour to one of this fort of aon 1 
1 2 da et 
Th fort of work, fuck with an 0-gee, wn 
or any other moulding, the ſame. Ts 
-Whole-deal ſquare- framed doars,: and 
gat annel, the ſurveyors mee per foot 
* Fe meaſure: from 5d. to Ce an 
alters charge — — 
The labour to one of thoſe doors 3 is one 
day's work. pita pity 7 
© The materials are vals per Soils 1079/72; 
The univerſal price ſhould be per foot 0 51 
Whole-deal ledged doors, ſtuck with a Es 
z o- gee — an 19 tongued, the ſur- 
veyors allow, Pots foot ſuper cial, from 8d. 
to 1 0 
| Maſters charge S from Ro 250 
The materials to one of thoſe doors, "i 
good yellow deal, nails, &c. are worth 
per foot ſuperficial, is 
The labour. to ditto, 1 day 3; Wai may Ve a- 
bout three-pence per foot more; therefore the uni- 
verſal — ſhould be per ditto 9d. Zo Th 
The 


* 


© ©. 
I 


— 
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The learner muſt obſerve, that the ledgings or 
frame of one of theſe doors is mortiſed and tenoned 
together, and the frame ſo contracted, when nail- 
on on, as to leave a rabbit both on the ſides and the 

for a ſtop againſt the door-caſe. | 
ee rs, plain, with a bead _ 
upon the edges, and battens nailed upon s. d. 
the back, for warehoules, &c. ſurveyors al- 
low, per foot of yellow deal, from 5d. to 

Maſters charge 

Ihe materials to one of thoſe doors are 

worth, per foot, 

The abour 1 day's work, The univerſal 
price ſhould be, per foot, _ 

All half-inch batten-doors are worth per | 


"BEE 0 0. ©9: 
he 
tol 


foot, ſtuff and labour, 34 
Some maſters charge 43 
Surveyors allow from gd. TR 42 
Large coach-houſe doors, &c. yellow = 
Har + of 24 inch ſtuff, bead and fluh in 
front, and filled with fluſh behind, or 
framed ſo, the maſters charge A boot 2 0 
Surveyors allow from 18. 6 2 0 
The materials to this ſort of work are 
worth, per foot, 0 7; 


The labour to-thoſe FASO 1s * 
foot, 10d; therefore the univerſal price 
ſhould be, per foot, 18 


— 


Rs Mes 
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n AR. 
1 Of FLooks. IS. 
Fahy is the plain area, or ſuperficial con- 


tent of a room ; of theſe there are divers ſorts 
and qualities, as of Norway oak, clean deal, ſe- 
cond beſt ditto, battens of three ſorts, white deals, 
&c. but the beſt are of ax. TO MVR 

There is nothing very particular in the practice 
of floors ; though it may not be improper to make 
two or three obſervations : the firſt is, when he 
prepares his boards to be very'careful not to ſhoot 
the edges too much under; for, if ſo done, they 
are then ſure to creak, a thing very diſagreeable: 
the next is, that he he particularly careful, that 
the joiſts next the walls be directly ſtreight, and 
that the boards in theſe places (when laid) be of 
an exact thickneſs, and ſtreight acroſs; for if there 
are any defects, they are ſooner diſcovered at the 
ends of the boards than in the middle; beſides, 
there is the diſadvantage of their remaining ſo, be- 
cauſe they cannot ſo well be ſmoothed oft. 

The next thing is, when you plough and tongue 
the ends of the heading-joints, lay that tenoned 
firſt; in ſo doing you will have two-thirds of the 
board to nail through; if you lay the ploughed one 
firſt, you have but one-third; beſides, you will 
have the diſadvantage of making both your joints 
with a rabbit-plane, which 1s troubleſome. 

The next obſervation is, when you lay a dowel- 
floor, be ſure to bore for the dowels, and utterly 
aboliſh the 'taſk-maſters method of punching the 
edges; allo, when you mark them, do not be too 
anxious in giving too much draught to the pins, - 

| 7 
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by ſo doing you not only take away the efficacy and 
ſtrength, but bruiſe, and render the heading: joint 
more defective than if it was not cloſe at all. 
With regard to the number of dowels, if the joiſts. 
are no more than 10 inches apart, one between 
every joiſt will do; if 12 inches, or 13 inches, there 
mult be two, and of oak-floors three. | 
The maſters charge for dowel-floors of C. s. 
Norway oak, from inch and eighth to inch 
and quarter ſtuff, per ſquare yard 5 10 
Surveyors from 41. 10s. to 8 8 
The materials, dowels, &c. are worth © 
per ſquare yard, of good Norway oak, 
inch and quarter ſtuff, 
Ihe labour to a ſquare of wainſcot-floor, 
well done, is fix days work; therefore the 
univerſal price ſhould be per ſquare 4 15 
Clean deal-floors, clear of ſap, the maſ- 
ters charge, per {quare, from 41. 10s. to 7 0 
owing to a particular value they ſometimes ſet on 
ae, of an unuſual length, which they get clean 
to lay through without any heading- joints. 
I have knowna maſter in London charge C. 5. 
for particular boards, per ſquare, 10 10 
The ſtuff 8 d. per foot; 
and the maſter had kept it by him ſeven 
years, to ſerve a particular occaſion. 
Surveyors allow for clean-floors of deal, 


from gl. 15s. to | 4 15 
The boards and dowels to a ſquare ſhot, 
clear 'of ſap, are worth per ſquare 3 
Labour to ditto, 4 ry Ring therefore the 
univerſal price ſhould be 2 7 4 15 
Second beſt ditto, dowelled, maſters 

charge — —— ä 
Surveyors from gl. to 4... 


y The 
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The materials are worth per ſquare _ 
Labour, four days; the univerſal price 
ſhould be per ſquare . „ e e e 13 

Common ſtreight joint floors, the maſ- 
ters charge per ſquare, {hot clear of fap, 2 2 
Surveyors allow from 11. 138. to LS: 26 

The materials of ſhot clear of ſap, are 

worth per ſquare — 1 10 
Labour to ditto, 23 days; therefore the 
real value ſhould be per ſquare  - -& 18 

Common folding-doors of white deal, 
the maſters charge from 11. 10s. to 1 19g 

Surveyors allow from 11. 5s. to 1 13 

Good white ſtuff appropriated for floors, 

1s worth per ſquare, whole- deal, 1 5 

The ur to ditto, 2 days; therefore 

the univerſal price ſhould be at leaſt 1 19 


— 


Note, the nails and furrings are included in the 
materials to all the above price.. 
The quintity of nails to all floors is as follows: 
To folding and ſtreight- joint floors, every ſquare 
will take 250 nails; dowelled ditto, 130. 


LECTURE XXVI. 
Of GRouNDs in general. 


| (Counts are the level or plain ſurfaces on which 


all works are fixed, and require but little ex- 
ecution ; though it is requiſite all theſe things be no- 
ticed in the putting up; becauſe on the juſt and ex- 
att form of grounds, depends the conſequence of 
many material matters; as the hanging of doors, 
| 5 | Vindow- 


% ³˙·¹ att. -- at. 
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window-ſhutters, &c. as well as fixing of archa- 
traves, mouldings, ce. „ 
Grounds to doors muſt always be ploughed in 
as edge, if not mortiſed to receive dado, if any 
nel. mob lo how er the 
In making groupds to windows, care ſhould be 
taken that they arenot bevelled too much, leſt that 


| ſhould be an impediment. to the back-ſhutters 


which 1s very frequently the caſe. ; 
| Grounds to windows ſhould be reduced to: of an 
inch upon the edge, and ſhould not be bevelled 
more than! more, unleſs the window-ſhutters are 
in Pony buildings, and run from 12 to 16 inches 
wide; in ſuch caſes there is no difficulty. 
Grounds in general are charged by maſters, and 
allowed by ſurveyors, per foot, from 2d. z to gd. 3; 
which 1s a fair price, if grounds to windows are 


included; if not 29. ; ſhould be the price. Grounds 


to windows ſhould be 3d. double meaſure. 

All grounds to chimnies are charged, by d. 
maſters, from 6d. per foot ſuperficial, to 8 
Surveyors — — . 8 

The materials, to chimney- grounds, with glue 
and nails, are worth per foot, 4d. labour to ditto, 
to a maſter, 4d. Therefore the real price ſhould be 


... 


LECTURE xXXVI. 
i Of Window-SHUTTERS. 
"PHERE is nothing particular in the practice of 


ſhutters, more than what has already been 
ſaid of other framing of doors, unleſs they are made 
flat pannel, which is the preſent practice, with an 
altragal moulding mitred round, about the — 
a | 4 


i 
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of the ſuppoſcdaraiſing: what I mean by difficulty 
S 


here, 1s to adviſe the learner to be careful to ſecure 
his pannels, leſt they ſhould caſt, which will cauſe 
ſome trouble when he comes to put on his mould- 
ings; the beſt method of doing this is to plough 
ſome pieces the thickneſs of the pannel ; and, when 
you have planed and finiſhed them, put thoſe 
pieces to the ends, till you have put on the mould- 
ings: this may be done as well after ſhutters or 
doors are together; but the other is the cleaneſt 
Way, which will appear in practice. 4 72 


Of hanging of ſhutters. 


There is ſome difficulty in the hanging of ſhutters 
to learners, therefore I ſhall endeavour to be as 
clear as poſſible in this particular. EG. 
If ſhutters are hung double, that is, cut in the 
middle, they muſt always be hung the whole length 
firſt, and then taken down and cut; and obſerve, 
vith regard to this laſt particular, that you do not 
cut the joint by the range of the middle bar, but 
ſquare * each outward ſtile, till they both meet 
in the middle; the reaſon of this is obvious. If 
the ſaſh- frames ſhould incline either way, they 
would not open, if cut otherwiſe than ſquare. 
In order to hang ſhutters at the firſt trial, obſerve 
the following method: Firſt, ſet off the margin 
from the bead on both ſides: after prick upon the 
ſaſh- frame half the thickneſs of the joint of the hinge; 
then drive in brads at thoſe pricks ; to which put 
the ſhutter, and ſcrew it to; and when opened, 
will exactly furn to the place require. 
Windov-ſhutters are — indifferently 
paid for; the maſters charge per foot for a 
| | . | ront- 
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front - ſnutters, ovolo and flat pannel, bead 5. 
and butt on the back, fg pf * 
Surveyors allow from 10d. to 1 
The materials to window-ſhutters, ovo- 
lo and flat pannel in front, and fluſh bead 
behind, is worth per foot ſuperficial, with 
„/ oh 0G hte © or ep 
The labour to ditto, hung double, to a 
maſter is worth per foot 5 therefore the 
price of front - ſhutters ſhould be 
Ovolo and flat in front, and ſquare behind, 
hung ſingle, ſhould be meaſured with the 
back-flaps and lifings; if they are framed, 
and all reckoned as ſingle work, at per foot 
ſuperficial, if well done, tg» of | 
There is no way for either maſters to be paid for 
their trouble, or gentlemen to have their work well 


done, unleſs this way of ſettling the matter be adopt- 


ted. The method by ſurveyors of meaſuring front- 
ſhutters at value and half, and back-flaps but fingle 
meaſure, at the price of 10d. the former, and 7d. 
the latter, will in no- wiſe pay the labour and half 
the ſtuff. For ſuppoſing a window of 18 feet, 


the making the ſhutters, fitting in, and hang- s. d. 


mg ditto, 1s at leaſt five days work; which 


we will call _ SOD ee ee Dart all * 
The ſtuff, glue, conſidering the diſad- _ 
beg. of cutting to waſte, is worth, per 

loot all together, 3d. 3; which is 4 11 
1 7 1 


. will ſay, to front-ſhutters 9 feet, at 10d. 7 6 


Back- flaps, nine more, at 7 d. ditto 5 3 
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We find, by the above obſervations, that the la: 
bour to making and hanging ſhutters to a window 
comes to 188. 4d. and that the price allowed by 


many ſurveyors is only 12s. 9d. with materials; 


therefore I will appeal to every ſenſible man, if this 
matter does not require a better ſtipulation. 
Some people may think that five days labour is 
more than theſe things will take; and ſo it is in 
ſome men; but we are not, in labour, to Judge 
from the beſt workmen, but take the caſual run in 
a ſhop: and if ſo, I believe we ſhould find, to a 

window, well done, but little variation from the time 

above mentioned. Taſk-maſters, mdeed, would do 
the above work in three days: but work ſo done is 
of little uſe, when compared to, % placed near, 
ſomething of the ſame kind from a eapital ſhop. ' 
The real price of window-ſhutters ſhould be ſti- 
pulated according to the following example: 
Inch and half ſhutters, ſtuck with o- gee 
or fancy moulding mitred together, flat pan- 


- 


nel with moulding round ditto, fluſh and 5s. d. | 


bead, or ſtuck with an ovolo, &c. ſhould 
be per foot ſingle meaſure 55 . 
Fo eo raiſed in front on the pannel, with 
aſtragal moulding upon it, 2 
3 
0 


2 0 


Ditto, fluted upon the raiſing, = 
Back ſhutters toditto, framedbeadandfluſh, 1 
All common window-ſhutters, fronts and 
- back-flaps framed, ſhould be valued all toge- 


ther at per foot ſuperficial, with materials, 1 00 


Common ovolo ſhutters, ſquare behind, 
back flaps plane, per foot all together, 0 10 


Theſe prices are as low as any maſter, that does 
reputable work, can afford, to live by. * 


LECTURE 


O 


3 
ſides, maſters charge per yard 4 
4 
2 
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LECTURE xxvII. 
Of WAINSCOTTING. DD 
WV Ainſeouing, in this refined age, is quite ob- 
'V fſelete, and ſeldom uſed, except in ſtudies, 
or offices for ſervants, &c. therefore ſhall omit ſay- 


* 
1 


ing any thing of it more than its value. 


Wainſcotting with ante flat pan- s. d. 

nel, per yard, maſters charge from 48. 6d. to 5 0 
Surveyors allow from 955 g 
The materials, whole-deal, and ; pannels, 

are worth per yard, glue, nails, putting up, 

The neat labour to a yard of wainſcot is, 

on the neareſt calculation, valued at 1s. 2d. 

3 the univerſal price ſhould be at 

9 N 


Square wainſcot, whole white-deal pan- 


The ſurveyors allow from 28. 10d. to 

The materials to a yard of white deal, 
ſquare wainſcotting, is worth _ 
Neat labour to ditto, 11d.3; the general 


4 O 

nels, of ; ſtuff, maſters charge from gs. to 3 6 
3 3 
2 0 


. 


price ſhould be per yard 


2 inch partitions, ſquare, and flat on both 


Surveyors allow per yard from 4s. to 

The materials to a yard of this ſort of 
work are worth, per ditto, about 

The labour to ditto, at the neareſt calcu- 


lation, a maſter muſt pay, is, 18. 6d. there- : 
lore the univerſal price cannot be leſs than 4 6 


a—_— 


. 
. g 2 * br : > it; 7 $8: I * 1 1 N 
- TPC r Rs ee” 5 8 ? 
=. * 1 y 1 bs, 8 « —_—_ . 1 
* — AS, bay ö > x] . — * . l . | 
* - 7 72 - * "A * _ ah * — * F * >” 24 = FR" x 
2 _- 17 2 : 2 * o r 1 ads 7 wha e 


—_ — : 
— = — "= 
* * * « tx 
_ 3 8 = 
IF Oe IE: #853, og 
2 By * — — 


1 . 8 * * OI 
8 — - B * 
8 e 
2 2 
n . 
— 33633 


1 Square 


nes 


Woe 


154 A Kxxv to Civil Architecture: Or, 


Square wainſcot, framed fluſh for _— " RR" 4 
ing canvas againſt, for paper, &c. the mal- 
ters charge : ke 2 5 2 
Surveyors allow from 28. 4d. to © ; 
The materials to a yard of this are worth 1 6 
Neat labour to ditto 18. therefore the uni- . 
verſal price of this fort of work ſhould be 2 9 


„ backs and elbows. 


Theſe are a good invention of wainſcotting, ap- 
propriated to the back and elbows of windows, and 
Fed after the manner of the ſhutters, which 
make not only the windows of one connetted form, 
but alfo give more room, by the advantage of the 
projection of all the baſe and ſur-baſe mouldings, 
which ſtop againſt the archatraves, and in this calc 
go down to the floor, or finiſh upon a ſquare 
plinth the * of the ſkirting. | 


This ſort of work is but poorly paid for; d. 
the price by maſters is, per foot 6: 
' Surveyors allow from 5d. to 6: 


The labour to one foot of this work is 3d. 
neat; materials are worth, per foot, ovolo 
and flat, gd. 3; therefore the univerſal price 
to maſters ſhould be 7 d. 2, or | 8 


LECTURE XXIX. 
Of SASH-FRAMES and SASHES. 


f e are a part of the buſineſs eaſily un- 
derſtood, and require but little merit in the ex- 
ecution ; the principal care ſhould lie in the dividing 
the pulley- piece, ſo that there be room for the ſaſhes 


to move; obſerve alſo, that if your ſaſhes are 
{i $ | to 


Hb, Tad tannard . WR EY 


bden, Wake rere — 
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to be hung with iron weights, that the pulley-block 
be or within g inches of the top; elle if your frame 


is ſhort you will not have room, on account of the 


length of the weights. Obſerve, with regard to 
the inſide linings, that they are not leſs in width 
than 4 ; inches. wy lo doing 2 will oftentimes 
revent a great deal of unneceſſa 
ing the back-ſhutters, and alſo have ſufficient room 
for bars, &c. | CC 
Saſhes, well made, require good execution, and 
ſhould always be put into the hands of men of me- 
rit and experience, by reaſon they are a part of the 
branch that is ever oppoſed to the eye, therefore 


ſhould be made eee, clean; eſpecially that 


ſort which is ſtuck with an aſtragal and hollow. 
There are many particulars to a well-made ſaſh 
which the learner muſt be apprized of; firſt, the 
planing up the ſtuff; een the ſetting out; 
thirdly, the mortiſing; fourthly, the filliſtring, 
and ſticking the moulding; and, fifthly, the great 
principle or maſter-ſtroke, which is the wedging 
up; for on this depends the beauty, or real effect. 
The learner muſt underſtand that the chief merit 
of a ſaſh is attributed to the ſtreightneſs of the bars, 
and ſuperficies, which may be totally diſconcerted 


by an unneceſſary blow at one ſingle wedge, 
though the whole work to it beſide is ever ſo well 


done; therefore great care ſhould be taken of this 
matter, as well as the forementioned obſervations. 
There are many ways of putting an aſtragal ſaſh 
together ; the beſt ——_— is to mitre the whole 
moulding, not through into the mortiſe, but a little 
lower than the face of the moulding, on both ſides, 
to the extreme point at the top.. 
The rail or bar that is tenonted muſt be mitred, 
as if for ſcribing ; and then cut under with a ſaw, 
U 2 __— 
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from the point to the tenant. Obſerve, in dowl- 
ing ſaſhes, that the dowles be not {ſhorter than four 


inches. 5 
Saſhes and frames are generally valued 
together, from 18. 2d. per foot to 


Saſh- frames with oak-ſoils, pulley- pieces 


and outſide linings of ditto, inſide ditto of 

deal, the maſters charge, with aſtragal ſaſhes 

of good Norway — . — 18. 6d. to 
Surveyors allow from 18. 4d. to 


4. d. 
2 0 


The materials of ſaſh and frames together, 


to the above particular, are worth per foot 


ble, is about — — 1 
Therefore the real or univerſal price 
ſhould be per foot together 


Neat labour to ditto, the ſaſh. hung dou- 


Aſtragal ſaſhes alone are worth per foot, 


with materials, and well made, » 
Ditto, ſtuck with an ovolo, | 
The maſters charge for the former 
The latter from 10d. to 155 
Saſh-frames, with oak pulley- pieces and 


ſoils, the out and inſide linings deal, the 
head fineered, and oak ſaſhes, ſtuck with 


an ovolo, the maſters charge 
Surveyors allow from 18. 3d. to 
The materials are worth per foot 
The labour 


Therefore the price ſhould be 0 
Deal ſaſh-frames and ſaſhes the maſters 
charge per foot — | 
- Surveyors allow from 7d. to 
The materials are worth per foot 
The neat labour 3d. ;; therefore the ge- 
nuine price ſhould be per foot 
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2 5 | £51: 1 l 5. d. 
Deal ſaſhes alone are worth per foot to a 
„ maſte n. — — mw 

Saſhes to fronts of ſhops, of mahogany, 
{tuck with an aſtragal and hollow, to a mal- 

ter are worth per foot ſuperficial N 10 

Maſters charge from 18. to 1 3 

Surveyors allow from,10d. to +4: $6 

The materials to mahogany ſaſhes are 

worth per foot - — 1 


Ditto, all ſhop-fronts that are made out 
of the common method, as octagon, figures, 


&c. are worth per foot 1 
1 


The neat labour to ditto | 1 
Circular figures double meaſure. 
Ditto, of wainſcot or deal, the ſame as common 
ſaſhes, to a double price. | | 


LECTURE Xxx. 
Of DouicAL SKY-LIGHTS. 
| Domical ſky-light is a part of the branch that 


A. requires a great deal of practice, or at leaſt 
if it is put into the hands of a perſon unacquainted 


with its principles, he ſhould be a tolerable adept 


in other particulars of practice, as well as having 
a profound knowledge of lines, not that there 1s 


any thing very extraordinary belonging to it, more 


than other circular work; after the conſequence 
of the weather 1s guarded againſt, which muſt be 
ney conſidered before he cuts one piece of 

The beſt method of doing this piece of work, in. 


oo opinion, is to make. ſtiles of the upright ribs, | 
tho 


ugh it is not a common rule) having « this 
15 a better 
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a better opportunity of rabbiting the rails, which 
muſt be done for the upper end of every pane of 
glaſs, ſo that the pane — ſhall reach over 2 off 
an inch, for the clearer effect of diſcharging the 
water. The mode of making a ſkylight, in point 
of workmanſhip, is to make them exactly domical 
within, and ſtick them as another ſaſh, making the 
ſtuff no thicker at the bottom than the top; the 
outſide (for my own part) I would always make 
ſtreight with the glaſs both ways, and cut the ſtiles 
out in notches, which will appear like ſtripes one 
above another, as the dome naturally riſes: if the 
plan is an exact circle, and hath a concentric 
crown, one templet will do for all the ſtiles. 

The way to get the ſize of all the rails, to every 
different {weep, as the dome diminiſhes to the 
crown, is, firſt, draw the ſize of two ribs, with the 
outſide marked to the glaſs; and on thoſe ribs ſet 
out the ſection of all the rails; from which draw 
perpendiculars into the ground-plan, which will 
give you the exact ſize of every circle to the 
crown; to every one of thoſe it may not be amis 
to make moulds, which will more pertinently point 
to the learner the length of the rails, becauſe 
upon each mold, and at every ſtile he can ſet out 
the exact ſize of the ſtuff, and be more ſure of his 
lengths : when theſe things are once got, he may 
proceed with the ſame accuracy as in other circular 
works. | | PP 

The value of a domical ſky-light, if mea- 5. d. 
ſured ſingle, is worth to a maſter per foot 5 6 

Materials to ditto, of wainſcot, per foot 2 0 
Of deal — — _ 18 
Saſh-makers can afford them conſiderably cheap- 


ex. 
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LECTURE XXXL 


Of STAIR-CASING. * 
O F all things to be conſidered in a building, 


there is nothing ſo material as ſtairs, nor any 


thing that requires half the abilities, -either to plan 


or execute, and may juſtly be called the maſter- 
piece of accommodation in every edifice ; for, on 


a proper diſpoſition, or diſpoſal: of ſtairs, depends 


(in a great ag a not only- the ſtrength and 
beauty, but the chief eaſe and deportment of the 
whole ſtructure,  _ | e 
A whole volume might be written upon this ſub- 
jets? and, when done, ſo various and extenſive the 
manner, as well as mode of execution, that 'this 
ſo efſential a point muſt unavoidably be left to the 
builder's judgment at laſt, without it were poſſible 
to define every plan and ſituation that could in 
any wiſe happen; a thing totally beyond the power 
of art. However, it will not epreciate the judg- 
ment of any architect, to give this point a particu- 


lar thought, before one ſtone or brick is laid; and 


not 2 many do) leave an article ſo material to the 
whole, to be jumbled up without either grace or 
freedom. | 019 ee 
Many people are of opinion, that there is no dif- 
ficulty in ſtairs, provided there be room enough. 
I am allow, that to the workman it is much ea- 
lier, when the place aſſigned is ſpacious, the ſtories 
high, and entirely void of impediment ; but, at the 
lame time, I ws 
a maſterly thought in the architect, to allow ſuch 
a vacuum or opening, without endangering the 
ſtrength of the ſtructure; this, particular mult be 


maturely 
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maturely conſidered, and not for the ſake of this 
neceſſary part ſacrifice the conſequence of the whole 
building: notwithſtanding, it would be (on the other 
hand) the —_ of 1mprudence, to conſtruct, or 


deſign, any inſufficient or inelegant to the purpoſe ; 


and in order to avoid one error, plunge into ſimilar 
abſurdities ; it is therefore upon theſe 1 
that our judgment ſhould operate; ſtudying firſt 
their intent, properties, and convenience; the na- 
ture of the building will pertinently point out the 


' mode of execution, and what will be adequate to 


the reſt: of the works propoſed; the whole of 
which, more than the executive part, muſt depend, 


and that ſolely, upon the builder, or ſurveyors 
ent. | | 


Several rules and precepts might be laid down, 
concerning the form, as well as the management of 


ſtairs, ſuch as to have a liberal light againſt all ca- 


ſualties of ſlips and falls; that heads way, or ſpace 


above, in m_ reſpect be free and lofty; that 
half paces be judiciouſly diſtributed, and at compe- 


tent diſtances; that the breadth of ſteps be never 


more than ſeventeen inches, or leſs than eleven 


inches ; and, that they exceed not by any means 
ſeven inches in height, in order to prevent our legs 


from labouring more in elevation than diſtinction; 


that to prevent encounters by the way of paſling, 
ſtairs ſhould never be leſs in latitude than four 


feet ſix-inches ; and many more of the like obſer- 


vations might be alluded to, though they cannot be 
ſtrictly adhered with, for this ſpecial reaſon, be- 
cauſe every ſituation of ſtairs is tied down to the 
rules of diſcretion, and under the neceſſity of pro- 
viding againſt their own inconveniences. 


Though it may not be amiſs, for —_ ſurveyor 


or builder, in the firſt deſigning of a houle, to _ 
| Hider 
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fider the nature of the work itſelf; what ſort of 


ſtairs have the beſt effect, both in form, and when 
executed; he perhaps might avoid in ſome meaſure 
thoſe e ee ae plans, which are treble 
the expence of elegant ſtairs, and which often de- 


ſtroy that gracefulneſs which ſhould conſiſt in an 
ana 05 or correſpondence, with the beauty of 


the whole building. 


It is from the forementioned obſervations, that 


the principles of ſtairs will ever be a matter of the 


firſt conſequence in ay age and to every ſtudent ; 
for without it were poſſible to communicate wiſ- 


dom, ſome people would not be. benefitted by a 


volume written upon the ſubject of planning ſtairs. 


There are many more oblervations, touching the 


practice of ſtairs, which I ſhall treat of as they may 


occur to my memory; omitting nothing that may 


conduce to the benefit of mankind, to whom 1 
humbly dedicate my endeavours. | 
Though there is as great a variety of forms of 


ſtairs, as there are ſituations ; 25 their principles of 
to three, viz. geo- 


practice are generally reduced tc 
metry, bracket ditto, and what are called dog- 
(egged ſtairs. EET, 
eometry ſtairs are of that conſtruction which 
ſeem, to the illiberal and yulgar, to have no ſup- 
55 for the ſteps, having neither carriages, or 
eading- pieces to bear them; the properties of 
which I ſhall hereafter define. 2 
Bracket ditto, are ſuch as have ſtrings and 
newels, and are ſupported by carriages and leading- 
pieces of timber; 4; 
the end of the riſer of the ſtep, and finiſhes upon the 
ſtring-board, which is 8 like an architrave, 
6 | 
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What are called dog - legged ſtairs, are ſuch as have 
no vacuum or ſpace between the leading or return- 
ing flight, but wind round one newel to op 

or 
their ſupport; if not, are ſometimes fixed into 


ſtrings on both ſides, and put to the bearers for the 


winders. : 
TECTVURE XXX; 
- Of the PRACTICE of STAIRS. 
Ber I begin to define the practice of ſtairs, 
| I beg my reader to diveſt himſelf of all ſuper- 


fluous notions, ſuch as unconneRed lines laid down 


by many architects, as well as the ſtudied maxims 


praiſed by numbers, and follow the ſenſe of his 
own reaſon, cloſe by the inſtructions I ſhall point 
out, and I make not the leaſt doubt, but he will 
(after he has maturely weighed the practical me- 


thods I ſhall allude to) be capable of executing 


any thing that may occur in the courſe of the 
If he is totally unacquainted with this matter, 1 


muſt intreat of him, (if it may not be convenient to 


take my inſtructions to his bench) to ſtudy them 
till he can rote them by heart ; by ſo doing, he will 
have the advantage of purſuing his A without 
let or moleſtation, | 
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LECTURE XXXIIL 
*% Of the Practice of Dog-legged Stairs. 


#4 


| 7 HE ion of dog le ged ſtairs dependg k 


4 ſolely upon the nature of the ſize of the place 


they are to be fixed in, as length and width of the 
lan, as well as the heights of the different ſtories ; _ 
bur the chief article to be conſidered is the height; 


for let your plan as to length be ever ſo ſhort, you 
muſt have a ſufficient tread for the ſteps; therefore 
the advantage for getting up muſt be taken in the 
half ſpace, which may be divided into any number 


of winders required; for the better underſtanding of 


which, mark the following examples. 
Firſt, Upon a board, make a ſcale the ſize of 
the ground plan, viz. the length and width; in the 


middle of the width ſet out the newels; this done, 


you will have the length of the ſteps. | 

2dly, Divide your length to the half- ſpace for 
the number of ſtreight Hers, both going to the 
half-pace, and returning from it, to ch 


height. 


34 ly, By the fide of the ground-plan continue 


up your newels; and, having divided the height 
into the neareſt number of ſteps you can have, 
count the number of ſtreight fliers, both going and 
returning ; the remains, to make up the height of 
= tory, muſt be had in the half- pace, equally 
vided.” -: * = i | 

4thly, Continue the lines of the width of the 


ſteps upon the plan of the firſt ſtreight flight, and 
likewiſe meet them from the different heights mark- 
ed upon the newel, which will form the ſection on 

gt W 2 the 
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the ends of the ſteps ; after, to the treads, ſet on 
the projection of the noſings, and with a ſtreight 
edge, d a line cloſe to them, which will be the 
upper-edge of the ſtring; then ſet out the width of 
the ſtring, allowing for the thickneſs of leading- 

Pieces, laths, and plaiſter, &c. After draw the | 

| Tide of the rail parallel to the ſtring, two feet wide 
upon the ſquare, with knee, &c. if there is one, 
which will complete the geometrical ſection of the 
rſt flight. * bh 219 To 
Fthly, Count the number of winders in the half. 
pace; at the top of which draw a baſe line, equal 
to the length of your returning flight; which may, 
1 conſiſt of one or two leſs than the firſt 
ight, as may be convenient for the advantage of 
the landing; then proceed with drawing the ſec- 


„„ „ Wake, anc « 


* 


tion in every reſpect as beforee. 

The uſe of drawing the ſection of ſtairs is only 
to give the learner a clearer light into the nature 
of ſetting out his newels for mortiſing, which may 
be done equally as well by ſetting out the height 6 
and width upon a rod: but this is only to be done | 
by people who have had ſome practice, or at leaſt 

are in poſſeſſion of fertile ideas. "a 
When you only uſe a rod without drawing the 
ſection, as before obſerved, count the height of the 
ſteps in the firſt ſtreight flight; from which ſet out 
the width of the mortiſe downwards; next ſet out 
the height of the winders, and the firſt ſtep of the 
returning flight, with the rake of the noſings, which 
will give you the top of the mortiſe for the return- 

in light ; and proceed with the reſt as before. 
q The learner muſt obſerve, with regard to fixing 
his middle newel, that the noſing of cke firſt winder 
be exactly fluſh with the inſide newel, that the 
whole thickneſs may be into the half- pace; alſo - 
tne 
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che returning flight, that. the noſing of the firſt 
ei fher be fluſh with the outſide of ditto into 


the . | 
th-reſpect to newels in all ſtairs whatſoever: . 
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- Of ſitting out a Newel for Turning. 


F 


* | 'HE way to make a proper limit for the bot- 


1 tom of the turning, is to take the xake of the 
ſteps noſings, allowing thickneſs: of the capping; 


and where that falls upon the inſide of the newel, 


is the mark for turning : the newel of the returning 
flight muſt have the addition of one ſtep in height, 
and then the rake of the pitch-board, or noſings, as 
before obſerved. : ary e Hewen 


. # 


LECTURE. XXXV. 
Of ſetting out a cap, and mitring ditto ſquare, before 
TH: OO i 15 ent to the turnen. O24 


7 


ILIRS T, draw the width of the hand- rail, and 


add to this the projection of the mouldings on 
both ſides, for the outward diameter of the cap; 
to which draw a circle: then ſet within this circle 
the projection of the mouldings transferred from 
the N rail, and draw inner circles to the dif- 
ferent raembers ; and alſo from the ſtreight rail 


draw the ſame lines of projection into thoſe circles; 
and where they interſel 
mitring the cap, drawn by a ſtreight edge to the 


, will be the points for the 


point, through different interſections; then cut out 
the piece neatly, ſtick it in again with glue, and 
ſend it to the turner's. | * £79.11 Sar 
50 LECTURE 
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' Wis” 12 e 5 : . | 
"Pas Of BRACKET-STAIRS. 7 


Racket-ſtairs differ nothing from what has been 
already defined of dog-legged ditto, with re- 


pare to newels and ſtrings; only thoſe have a well. 


ole between the leading and returning flight; 
+ ſome ſquare others circular or oval; and, inſtead 
of the ends of the ſteps fitting to the ſtring- board, 
(as before obſerved) the ſtrings are cut for the re- 
ception of the ſteps; not through any motive of 
ſtrength or bearing, but ornament, that the bracket 
may be fixed, and mitred to the end of each riſer, 


againſt the ſtring, with the noſings of the ſteps con- 


tinued round, which covers the joint of the bracket 
to the end of the ſtep, and which hath a beautiful 
effect when well executed. - _ 


— 


The ſame method, with regard to drawing the 


ſection of ſtairs, as before obſerved, I would ſtill 


propore to | learners in every reſpect, both for 
rings and rails, as well as ramps and ſcrolls, which 
will anſwer every point, both with reſpe& to 
knees, balluſters, &. . 

There is no difficulty in theſe ſtairs more than 
the clean execution; balluſters exactly dove: tailed 
into the ends of the ſteps, within the noſings pro- 
perly divided; the riſers all glued to the covers, 
with backing- pieces glued on the inſide of the ſtep; 
and, hen put up, the underſide of the ſtep nailed 
or . under- edge of the riſer; and, 


when finiſhed, put on the brackets of ſtrength un- 

der the ſteps, well nailed to each leading: piece. 

Thoſe that are unacquainted with the method of 
gluing riſers to ſteps, I muſt inform them, 3 
. | El 
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beſt method is to make a frame, or templet, to fix 


them in, with a place cut out for the projection of 


the noſing; after glue on the hollow under the 
noſing, and work them when together. ; 
I hope my reader will underſtand what I mean 


by a templet : it is only fixing two upright pieces 


in any thing, with notches cut out of each, the 
exact projection of the noſings, to which put the 
front-edge of the ſtep, and then glue the riſer to 


the cover cloſe to the above pieces, &c, 4 


LECTURE XXXVII. 
Of GEOMETRY-STAIRS. 
12 practice of geometry: ſtairs, Which hath 


ever been conſidered as a maſter- piece of art, 

is founded upon as great a principle of ſtrength, as 

is requiſite er the conſequence of the invention; 

which is only to carry a certain weight, or vibrating 

ponderoſity, in any caſe inferior to the power that 
doth ſuſtain it. a t 3 

In order to prove this, we have only to meaſure 


the length of the ſtep, and weight of ditto and riſer, 


added. to what we propoſe to go into the wall; then 
meaſure in the nature of continued quantity, as I 
have already defined in the lecture of the leaver ; 
ſimilar to the following example. | 


The power that doth equi-ponderate with any 


weight, muſt have the ſame proportion unto it, as 
there is between their ſeveral diſtances: therefore 
if a ſtep be 4 feet long clear, and ſix inches into the 
wall, the weight upon the end in the wall muſt be 
as eight to one. VV 
Suppoſe we ſay the weight of the ſtep and riſer, 


with the weight of a man, which we will call 20 


ſtone ; 
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ſtone; that multiplied by 8 gives 20 hundred, for 


the power to ſuſtain a man upon the end of one ſte 
naked in the wall; but we muſt conſider that three 


fourths of this weight will be taken off by the ſup- 


ort of the under-ſtep ; therefore if we divide 20 
by 4, we ſhall find, that 5 cwt. or 7olb. 3 
upon the end of every ſtep looſe in the wall, will 


be ſufficient to carry the weight of any man, with- 


out either wedge or nail; provided any thing is 
placed to keep the ſteps in their proper poſition; 
298 what is this trifle in compariſon to the preſſure 
of a wedge, and the weight of a wall, or truſſing of 
a partition? which, with interſtices properly framed, 
will be adequate for the conſequence of any ſtairs 
thus conſtructed. 

My reader muſt obſerve, with regard to ſteps of 
longer bearings than 4 feet, it will be neceſſary to 
augment the thickneſs of the covers, according to 
the following proportion. K+; 


All ſteps of four feet clear ſhould not be thinner 


than 1 4 inch ſtuff; and for every ſix inches more of 
length, one-eight more ſhould be added to the 
thickneſs; alſo that geometry-ſteps go into the wall 
one tenth part of their length. | | 


There are a kind of geometry-ſtairs that wind 
round a column or pillar, whoſe bearing or certain 


gravity tends to one center; thoſe muſt be a little 
mortiſed into the pillar, the riſer about an inch, and 
the tread as much as the ſquare of the end of the 
cover will require, to be juſt clear at the points. 

Theſe ſorts of ſtairs are moſt frequently uſed fot 
pulpits, &c. and would almoſt hang with the com- 
mon ſupport at the top and bottom ; however, the 
additional bearings into the pillar are of great ſer- 
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r The method of putting thoſe ſteps together, if 


p they are clean worked on the under-ſide, is to dove- 

e tail the riſers into the cover: and when put up, 
> WM ſcrew the ſtep to the under- edges of the riſers all the f 
o vay up; after fit in pieces of wood, neatly matched, 9 
d in the holes made by the ſcrews; the brackets are 1 
Il mitred to the riſer, and the noſing of the ſtep conti- 4 
- W nued round. This is much the cheapeſt way of do- 4 
8 ing geometry-ſtairs ; but there is a yo lefect of 4 
; weakneſs in the brackets hanging in the above man- q 
e ner, looſe as it were, having nothing to ſupport them i 
from every caſualty; and yet to me the ancient 4 
L method of moulding the ſteps underneath,” in the I 
$ form of the bracket, 1s heavy, unnatural, and very | 
expenſive, eſpecially to winder s. 1-040 | 
f There is another method by ſome made ule of, 3 
ö which is putting up blocks, and e well # 
) together; and after covering them with riſer and 4 
tread, inſtead of brackets, frame the under-ſide bit 
of them, ſo that each ſtep appears as ſolid : theſe ( 
1 fort have not a bad effect, were it not that the ex- 5 
| pence is ſo very extravagant. 8 5 $ 
| The beſt and ſimpleſt method of doing geometry- 4 
ſtairs, is, to put up a ſtring as in others; mitre the 7 
| bracket to the riſer, and Eniſh to the ſtring ; then 4 
nach and plaiſter underneath, and finiſh with light 
belexion mouldings of plaiſter; and if the building I 
| is elegantly finiſhed, it may not be amiſs to intro- i 
duce a light ornament in baſſo relievo. 4 4 


It may be neceſſary to obſerve, that the riſers of 
2 inch fluff to geometry-ſtairs of this ſort, Would 
greatly add'to 2 "of OO 
I think it needleſs to ſay any thing more relative 


to the — — or practice of ſtairs, ſince the fore- 
mentioned hints, with a little experience, muſt be 


ſufficient for a very ordinary capacity; therefore 
Tk mT 
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ſhall inſtantly proceed with my remarks on the na- 


ture of hand-rails, &c. 


LECTURE XXXVIIL. 
Of HanD-Rails to STAIRS. ; 


_ manner of gluing up a twiſt to a ſcroll of 
1 a hand-rail, hath ever been (by workmen) 
eſteemed a maſter-piece of the branch, and is con- 
ſidered by numbers as an incomparable piece of art; 
therefore in order to render this piece of practice 
as ſuitable as poſſible to the different capacities of 
workmen 1n general, I ſhall be as circumſpett as 
the ſubject will allow, through an earneſt deſire 
that no man ſhall lack any thing in my power to 
communicate. ED e ee 
The firſt thing the learner ſhould conſider, is the 
nature of a ſcroll; its extent, and the cauſe of the 
twiſt. Theſe things once underſtood, the practice 
of it will be obvious, and rendered very famil:- 
ar. Whoever the firſt inventor of a ſcroll to a 
hand-rail was, I will affirm, that he was a man of 
enlarged ideas; and, though the invention be ra- 
ther inadequate to an elegant ſtructure, and infe- 
rior to ſomething which might be propoſed for the 
purpole, it is, notwithſtanding, judiciouſly con- 
trived, and hath an eaſe in its mode of finiſhing, 
that will ever render it an object of notice in every 
age. | Oe, 

A ſcroll is the perephery or circumference of a 
a number of circles in a declining ſtate, each lels 
than another; therefore to draw this, is no more 
than to find out the centers, from whence lines laid 
down to. various points, ſhall have given difter- 
ences; which once found, will always be the cen- 
| 5 | : | | ters 
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ters required to form the volute; and may be in 
number at the diſcretion of the workman, or as the 


ſize of the plan may require, either extended or 


contrafted. | e 
The cauſe of the twiſt is th 2 eleva- 
tion of the hypothenuſe of a right-angled triangle, 


and muſt of courſe turn up when moved from its 


direct line of elevation; and will be more or leſs 
according to the height or raking- line of the pitch- 
board, the pitch-board being the right-angled tri- 


angle above- mentioned, which is made from the 


height and width of the ſtep; and, being cut dia- 
gonally, gives the hypothenuſe or rake of the 
rail. e 
The intent and nature of a ſcroll, is to finiſh 
upon a level the raking of the rail; which, if not 


brought to this concluſion, muſt either / be ended 


in a newel, or would finiſh on the ground; becauſe 
every raking-line hath an intent or tendency to a 


point of reſt ; therefore, in this caſe of a hand-rail, 
it is wittingly ſtopped in its courſe, and brought 


to the above judicious concluſion: ſo that in the 
ſimple practice of this, the learner has nothing to 
conſider but the height he hath to riſe, which is 
one ſtep, from the level part of the eye to the 
height of the pitch-board, which will directly meet 
the raking of the ſtreight rail, and muſt be effected 
with an eaſy decline, in the natural winding ſtate, 
to the very edge of the ſcroll. | 


To the gluing this up there are three principal 


things to be conſidered: I» 
The firſt is the matching or appropriating the 
tuff, ſo as the ſtreight rail and grain of the twiſt 


ſhall unite, and appear as if cut out of one intire 


piece of timber. 4 
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Ihe ſecond thing to be conſidered, is the ſitua- 
tion of the raking part, and how much is added or 
augmented to it by the elevation, which bears the 
ſame proportion as a raking-moulding to a level 


* 


one. 11 15 . „ n 
The third and laſt conſideration is the falling of 
the twiſt from the ſtreight rail to the eye of the 
ſcroll, which muſt be done in ſuch a manner that 
at ſhall appear with eaſe and beauty. 

People who have had practice in gluing up hand- 
rails, muſt have acquired every tenet relative to 
It, and have no occaſion to gather the leaſt inſtruc- 
tions that may or can be propoſed by any author. 


_ To ſolve this particular for practice, is the great 


ſource of this article to thoſe who have not; I will 


therefore propoſe the ſimpleſt method in art and 


nature, in order to form a proper conception 


ſuitable to the weakeſt capacity. 


LECTURE 'XXXIX- 


A Definition of Gluing-up HAND-RAILS without 
8 Lines. e e 


Uppoſing a man had a thing of this ſort to do 
in a remote part of the kingdom, where there 
was not an architect-book in poſſeſſion of either 
the maſter or himſelf, and the whole idea they can 
form of this matter, is, that upon the firſt ſtep the 
hand- rail turns round to an eye or cap of a newel, 
and forms a ſcroll; to ſuch a perſon I propoſe the 
tollowmg method: -: '' 70 
Alter he has put up the ſteps, and cut out the 
firſt by his eye to the beſt appearance he can, let 
fan up the ſtreight part of the hand-rail, and 


lay it down upon the noſings of the ſteps : * 
a | et 


as 
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propoſes his hand- rail, obſerving to give the eaſieſt 


turn to the rail he can; not ba the ſweeps, 


but bring it down within two inches of the front 

of the ſtep, and turn it round to the eye, after the 
beſt manner he is able: thirdly, let him cut by this 
mould a piece or block for the eye thicker than the 
depth of the ſide of the rail, by ſo much as the 
thickneſs of the pitch-board is, from the baſe line 
to the rake, two inches from the firſt point; which 
will be as much as the rail hath to fall, from the 
ſquare of the twiſt to the eye: fourthly, let him get 
out one or two pieces to make out the width of the 
twiſt, and glue them againſt the fide of the ſtreight 
rail, and to this block, which will make the 3 ; 

obſerving that theſe pieces, which make the twiſt, 
are to be cut with the pitch-boards raking- line; 
which, when glued, or proffered to, will be an- 


ſwerable to the block and ſtreight rail, and alſo give 


the riſe of the twiſt. 

When theſe pieces are held againſt the rail, the 
learner will 8 he will want wood upon the 
top- ſide of the ſtreight rail, and the under- ſide like- 
wiſe; theſe muſt be glued on, or left upon the 
ſtreight rail ſolid before it is planed up; I ſay, if 
he lads the pieces on, and cuts the outſide of the 
rail by his eye, as near as he can, ſquare from the 
ground-plan, and from the outſide . the top 


of the rail, and gauges the width and thickneſs, 


from theſe two ſides, neatly cut by his eye, I pro- 


pound this method will do; and, if the man hath 


$g0od eye, will have a pretty effe& without ever a 
line. e | „ 

Though ſome adepts in the practice of hand- rails 
would laugh at ſuch a method, I beg leave to tell 
them, that I have laid down the lines to ſeveral 


people, 


274 Ax v to Civil Architecture: Or, 


people, and ſhewed them their properties, yet have 
not been able to make them underſtand, without 
having recourſe to ſome ſimilar practices of this 
kind; not that I propoſe this ſcheme to men that 
have either ſeen, or have the leaſt conception of 
ſtairs, or hand- rails; but to learners that have had 
= practice, and who may not have the leaſt idea 
OI it. 5 65 55 
To people who have a knowledge of buſineſs, 
there are other conſiderations : Firſt, the raking- 
mould, which muſt be made adequate to the — 
and width of the twiſted part when held upon the 
rake, and perpendicular to the ground-plan; like- 
wiſe the mould for the back or fall of the twiſt, from 
the ſtreight part to the level part of the eye, both 
_ outſide and inſide. 15 h 
MVany people uſe no mould for the inſide of the 
rail, but make the top or back of the rail ſquare from 
the outſide. But this method is not ſo well; for 
if it is done ſo, when you mould the rail, the fall 


from the ſtreight part will be too rapid, and will 


cauſe a ſort of lameneſs. VVV 
The next method, or thing to be thought of, is 
the ſquaring of the pieces before they are glued on, 
hic hs te eaſily done, and is a common prac- 
tice; and when they are glued on, to be finiſhed 
and moulded, one joint is left open to be broke, 
for the better convenience of working the ſcroll. 
The way to find the raking-mould for the 
curve or turn of the twiſted part of the hand- rail, 
is, firſt to draw the ground-plan of the rail, and 
thereon repreſent the pieces which are to make the 
ſcroll, or twiſted part of the rail; upon the ground 
draw the width of the firſt ſtep; then laying the 
pitch- board down flat upon the plan of the firſt ſtep, 
the baſe of the pitch- board againſt the rail, draw 5 
e | widt 
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width of the rail into the raking part of the piteh- 


board, which will give the width of the end: like- 
wiſe draw the height of the turn of the twiſt through 
the pitch-board, and ſquare from the raking-line ; 
and draw different lines from the plan drawn 
through the raking part, and take off the ſeveral diſ- 
tances with your dividers, from the bale of the pitch 
board to the plan, and transfer them from thence to 
the raking part, in the manner of an angle-bracket ; 
and you will have the raking mould required. 

But things of this ſort are much better underſtood 
by lines, or inſpection, than deſcription ; therefore 


TI would in caſes of this ſort, as well as the manner 
of drawing a ſcroll, refer my reader to thoſe things 


drawn, with their manner of performance, as ſhewn 
Rn „„ 
Obſerve, if you make uſe of a raking- mould, 
(mough many. do without) you muſt make it of paſte- 
oard, in order that it may bend to the declivity of 
the rail; elſe you cannot ſo well mark the top of 


the rail by it. By the raking- mould your pieces 


muſt be cut for the turn and width of the rail ; the 
mould for the fall of the twiſt, and regular curve for 
the top of the rail, 1s done 1n the following manner. 

Upon the ground-plan, where your twiſt begins 


upon the ſtreight rail, divide the outward curve- 


line into any number of parts, and transfer them 
upon a ſtreight line; at the end of which Place the 
pitch-board, which you will underſtand is the height 
you have to riſe ; then divide the raking· line of the 
pitch-board into any number of parts, and hkewiſe 
the remainder of the ſtreight line, from whence you 
* er firſt part you transferred from the plan; 


and after draw interſections of ſtreight lines, Which 


will exactly give the curve of the under- ſide of the 
rail; then ſet up the depth of the ſide of the rail 2 ri 
+ | | nf 
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rallel to this, and you will have the curve of the 
whole twiſt ſtretched out; with this mould you muſt 
cut your pieces both at the top and bottom; alſo 
the ſtreight part of the rail that Vegi to turn up, 
| night away to the level of the eye, and your work 
will be properly ſquared before it is put together; 
obſerve in the gluing of them, that you do not ſet 


them twiſting one to another, and likewiſe perpen- 


dicular to the plan. 


Ne Method of drawing a Scroll. 


of 55 method of drawing a ſcroll is to form a cir- 


KL cle equal to the width of two ſteps, divided in- 
to eight parts: from the center draw a leſſer circle, 
for the ſize of the eye, larger than the width of the 
rail by the addition of the mouldings, as a cap to a 
newel: from the firſt draw a tranverſe diameter, 
and through the center _ draw a conjugate one; 
then from the outſide of the inner circle, to the 
large one of two ſteps, divide the wm part of the 
conjugal diameter into eight parts, for the diminiſh- 
ing ſcale; from the outward circle, upon the laſt 
mentioned diameter, draw a line to the outſide of 
the ſtreight rail to the point of the tranſverſe di. 
ameter, 12 the other point of your dividers, and 
deſcribe a ſweep to the diagonal line, which will 
be the width of the ſcale; Has eight parts drawn 
through this, to the point of the diameter at the 
outſide of the rail, will give the different parts; all 
to be ſet upon the diameters, or eight parts, as they 
follow of courſe; when fo much is done ſet your di. 
vider from the center of the eye, to the outward 
part of the circle, and move it to the firſt eighth part 
ray hen next 
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next the ſtreight rail; and make a mark in the eye, 
and likewiſe — the diameter, or a little above up- 
on the ſtreight rail, ſet your point, and find the mark 
in the eye laſt made, which will be the center for the 
firſt eighth- part; then proceed with the ſecond; 
and ſo on to the eye. if this is not plain enough, 
I muſt refer you to the drawing of a ſcroll. 

Obſerve, that there is no neceſſity, to make a 
ſcroll equal to two ſteps, nor follow the man- 
ner I have ſaid of the ſize of the eye; either 
of which may be made larger or leſs, as fancy 
moves the artiſt ; only conſider the ſize you make 
the outward circle, and from that to the inner one; 
divide the ſcale into any number of poo you 


chooſe to diminiſh by, and draw, or divide the 


ometimes a ſcroll is made equal to a ſtep and a 
half; ſometimes but one ſtep ; and ſometimes but 
a quarter of a revolution ; according to the taſte of 

the ſurveyor or builder. 


gremer circle into the like; proceed as before; 


LECTURE XI 
Of Rames. 


A Ramp is a portion of a circle ; the center of it 
is formed by a ſquare line drawn from the 
rake of the rail, and likewiſe the level of the knee 
at the top of the half pace continued to this line, 
gives the center for drawing the curve of the ramp, 
which is in height the riſe of two ſteps; ſometimes 


ramps riſe three or four ſteps, in particular caſes, 


where there are winders ; but thoſe have a bad et- 
fect, owing to the upper part of the ramp having 


almoſt no curve. 


Y - , Ramp$ 
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Ramps, if poſſible, ſhould be cut out of the ſame 
plank with the ſtreight rail; in the laſt mentioned 
caſe, the ramp . be glued on to the ſtreight 
rail. 


G TUR E XML 
Of gluing up Hand-rails to circular Plans. 


* many various forms and modes of diſpo- 
ſing, to the beſt advantage, a decripped or 
bad concerted plan for ſtairs, often draws a fertile 
genius to wreſtle with inconveniences more deſtruc- 
ctive to his e ane than matters apparently of 
much more conſequence. 

Stair-caling may juſtly be called an art of pecu- 
liar tendency, becauſe the more labour is ſpent in 

the execution of its particular parts, the more it is 
ſubjected to bad cauſes and if effects, from the 
very motives that ſhould add grace and freedom to 
the nature of it, which is in the manner of the 
hand- rail, and can never by any ſcheme be made 
pleaſing if ſtretched into any irregular form, as 
* » By that conſiſt of a compound or mixture 
of ſteps, that is, winders and fliers. | 
Stairs of this ſort cannot, by any power in wil- 
dom and nature, be made to have either a pleaſing 
or a good appearance ; notwithſtanding 1t will not 
be poſſible always to avoid them. 

It 1s greatly to be lamented, that the difficulty 
required to execute all irregular plans to ſtairs, 
ſhould not make ſurveyors more careful in the dil- 
Doling of them, ſince they have not one good qua- 
ity either in circumſtance or mode to recommend 


them ; and yet ſo infatuated are the builders of this 
- | | age 
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age to things of this ſort, that we ſcarcely ſee one 
good building, but what is merely contrived for a 
pile of theſe unnatural productions. 

However, ſince they are alone the taſte of the 
times, it is fit we ſhould endeavour to point out the 
moſt ſimple and judicious method for executing 
their hand- rails. 

There are many ways of gluing up a hand-rall 
to a circular, oval, or eleptical plan ; but the beſt, 
in my opinion, if you have but little ground or 
opening, is, to do it in thickneſſes after the follow- 
ing manner ; firſt, glue up a cilinder of a plank to 
the ſize of the well-hole, and having ren it to 
fit the plan, draw upon it the ſection of the ends of 
the ſteps. = 

If it 1s an entire circular plan, a ſtreight edge will 
touch all the noſings, and the rail will be in a pro- 
per natural riſing poſition ; but if you have any 

reight fliers before the winders, the ſame after to 


finiſh the ſtory ; the rail, inſtead of retaining its na- 


tural figure, will, through its own inconveniences, 
be transformed to the ſhape and almoſt figure of 
an 8; for the learner — 

this ſort, there 1s obliged to be given an additional 
length to the baniſters, in the circular part upon the 
winders, in order to remedy the defect, which is 
cauſed by the ſudden elevation of the ſteps; and 
for want of diſtenſion, or breadth of covers, throws 
us above our natural poſition, in either aſcending 
or deſcending, and 3 us, for the benefit of 
having hold of the rail, to have recourſe to the 
above experiment; if not ſo, we ſhould be in 


danger of falling over the rail in the above-menti- 


oned part; therefore, that you place which 


ſhould in reaſon (to cauſe a pleaſing appearance 


1 2 1 


obſerve in hand- rails of 
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in the rail) be loweſt, is for the motive above-men- 
tioued unavoidably and indiſpenſibly confined to 
be the higheſt. | 

There are ſome neceſſary obſervations relative 
to the practice of theſe rails; the firſt is, the conſi- 
deration of the matching of the ſtuff, which muſt be 
contrived and cut out of one intire piece of timber, 
and the fineers all appropriated in the ſame places 
they are cut off, in regular ſucceſſion ; and obſerve, 
that in the getting this timber cut, that you ma- 
turely ſtudy the ſize you want both ways; and re- 
member, that to a rail of two inches and a half, 
it will require a piece of timber ſix inches wide, to 
allow for the ſaw-carffs and planing up, eſpecially 
if the opening doth not exceed two feet. 

There is another obſervation, relative to the 
depth of the ſtuff, for the ſize of the rail, which re- 
quires ſome thought, if the plan conſiſts of winders, 
and ſtreight fliers to finiſh the ſtory ; for the learner 
muſt obſerve, that the turn required to the rail, 
both to the winders and from them is ſubjected to 
a cauſe, which he never would think of, (till either 

ractice or inſtructions convinced him,) therefore 
it will be highly requiſite for him to leave an inch 
more breadth to the fineers, than the depth of the 
rail; the ground of this maxim is, that no body 

of fineers applied one upon another in a riſing ſtate, 
if they are turned from their natural courſe, either 
up or down, but will vary 1n the laying, as much as 
the difference of the two twiſts, between the firſt 
mentioned ſtate of riſing, and that which the rail 1s 
turned to when continued to the fliers ; and may be, 
according to the ground of the opening, one thirty- 
ſecond part of an inch ; therefore, if your rail re- 
quires to be glued in twenty-four or more inches 
thickneſs, you will be ſo many half-ſixteenths of 
an 


4 
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- an inch out of ſquare in the turning part, (more or 
0 leſs, according to the plan, and number of fineers 

required ;) therefore this width muſt be given to 
e the fineers before they are laid, to be ſquared off 
- alter. | 
0 In order to lay fineers upon a cilinder, obſerve 

the following example: if you have no conveni- 
$ ence for doing this, and are obliged to make uſe 
; of bed-ſcrews or wedges, lay all your fineers upon 
a the cilinder together, and ſcrew them down all the 
- way dry, and having prepared pieces of wood to 
lay acroſs the rails at 9, 10, or 12 inches apart, 
and bored holes through them as may anſwer to 
be cloſe to the rail; oppoſite to them bore holes in 
the cilinder, adequate to receive them. If your 
cilinder is of plank ſtuff, this will be ſufficient at- 
A traction; but if thinner, I would propoſe the ſet- 
ting your cilinder upon ſtools, or legs, for conve- 
nience of getting underneath, and put the ſcrews 
through the under: ſide, and make ule of the nuts 
upon the top for confinement ; and, having looſed 
; one half, take the aſſiſtance of two men, one to 
hold up all the fineers, the other to lay them down 
| ſucceſſively as you glue them, then all hands to 
| fixing the ſcrews ; which, if well done, will be the 
moſt judicious method of doing any rail of this 
conſtruction ; then proceed to the other half as 
above. 

My reader muſt obſerve, if the rail be for a re- 
gular plan, either circular or oval, he will have no 
occaſion to augment the width of his fineers more 
than what 1s juſt neceſſary for clearing off, becauſe 
the rail will come off the cilinder ready _— 
With regard to the number of fineers to make the 
adequate thickneſs, you muſt be a little particular, 


in order to have a few ſhavings to plane off the 
outſide ; 
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outſide ; becauſe where the ſcrews are applied, the 
fineers will naturally be moſt cloſe, and conſe- 
quently leave hills between, which will want pla- 
ning off when ſtruck. | 3 
he learner may take notice, if he hath not lei- 
ſure to wait till the rail is dry, (which, in the beſt 
weather, will require three weeks) he may proceed 
as before, and glue down another by the ſide of it. 
Many people of the profeſſion argue againſt rails 
of this fort, and give a preference to gluing them 
up ſolid; but I cannot fide with ſuch an opinion. 
To an opening of three feet and a half, or four 
feet, where the rail may be cut out of one entire 
plank, it may be a feaſible method. The great 
particular of DE the ſtuff to ſmall-grounded 
plans (glued up ſolid) will ever raiſe objections 
againſt the rectitude of this mode of appropriation, 
beſides the danger of ſo many joints, and all glued 
acrols the grain, which creates a fault in the 
ſtrength, 104 is in no wiſe equal to the purpoſe. 
However, if the learner is infatuated to this me- 
thod, the beſt way that I can propole for the exe- 
cution of it, is, ſtill to make ule of a cilinder, and 
either cut the top off to the poſition and riſe of the 
ſteps, and ſquare from the perpendicular of it, 
which will be adequate to the ground; or elfe cut 
out your pieces, and fit them ſide-Ways to the ci- 
linder, by the noſings of the ſteps, as you would 
proceed with the fineers. Ls.” 
This work may be done without the trouble of 
making a cilinder, by finding or making a mould 
for the backing of the rail: but there 1s a great 
difficulty attends this, and it is hardly to be found 
correct. Every author that hath attempted the 
reſolution of laying this down, 1s in point of dil- 


grace; none having come at a proficiency, nor is 
| . 
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it to be well done without practical alluſions: As 
I lay down no lines, and a deſcription without, in 


this particular, would be no advantage to the 


learner, I muſt beg his excuſe, and refer him to 
the true methods alluded to; which, when once he 
is in poſſeſſion of, will furmſh him with compre- 


henſions for any other ſubject of this fort. | 


I beg to obſerve to the learner, that if the plan 
conſiſts of fliers and winders, in the meeting or 
joining of thole two parts he will be careful to give 
the rail as eaſy a turn as poſſible, and not direttly 
follow the ſteps ; and likewiſe, that he leaves wood 


both at the top and bottom fide of his fineers, at 


the joining of the twiſt to the ſcroll ; if it is a regu- 
lar circular plan, it will require very little; and 
with the ſcroll proceed in every reſpe& as to a 


ſtreight rail. 


With regard to ſtrings to circular ſtairs, I would 
not — the gluing them up in fineers, but ſo- 
lid; eſpecially, if the plan is only circular at one 
end; in ſuch a caſe glue them up and down in the 
manner of the rol ay and cut to the ſection of 
the ſteps, at the upper edge; and at the bottom in 
a replies riſing ſtate, as in the ſtreight part. 
Strings to circular ſtairs are worth per foot 
48. 08. 


LECTURE XLùI. 
Of the VALUE of DOG-LEGGED-STAIRS. 


Ommon dog-legged ſtairs, with bear- 
ers and ſtrings included, the maſters 5. d. 


charge from qd. per foot to 1 0 
Surveyors allow upon an average about 
8d. 2, or | | . oO 9 


The 
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The materials to ditto of yellow deal, bear- s. d. 
ers, ſtrings, nails, &c. upon the neareſt 
calculation are worth o 31 

The neat labour to ditto about 2d ; there- 
fore the univerſal price may be, per foot ſu- 
perficial, | oO 7 
Rails and baniſters to ditto, of inch deal, 
planed ſquare to repreſent iron, are worth 
per foot, if balluſters are included, newels 
turned, capped, &c. o 6 

The labour to ditto is worth to a maſter 1 3 

Maſters charge, when valued this way, 
| 6 
3 


per foot 1 2 
Surveyors allow from 18. 6d. to 2 
Some ſurveyors meaſure the rail ſuperficial, 

including newels, at per foot „ 


and allow per balluſter, with capping, &c. o 3 
which comes partly to the ſame money. | 
If newels are not turned, nor capped, the 


price 1s, or ſhould be, per foot 91 
Ditto turned balluſters of 2 inch ſtuff, per 
1 9 7 
Bracket - ſtairs of ſtrong ſtuff, per foot, the 
maſters charge | 3 
If of ſecond-beſt riſers and covers 5 
Surveyors allow to ditto, from 1s. to 1 4 


The materials to ditto are worth, per foot, 
d. the neat labour well done, about 4d. 2; 
therefore the univerſal price ſhould be, per 
foot, 18. or 
The ſtrings meaſured at the above price; 
the architrave at 10d. per foot ſuperticial. 
The brackets, if plain, per piece, o 9 
If carved from 1s. 6d. to 8 
Ditto of clean deal, per foot ſuperficial, 


the maſters charge, per foot, from 18. 6d. to 2 
5 The 


1 


SL 
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The ſurveyors allow from 18. gd. to 18 
The materials according to the ground of | 
the tread, if very good, are worth per foot o 8 

Labour to ditto about 6d. therefore we 
cannot ſtipulate the price at more per foot 
han | 7 1 8 
Architraves and brackets as before. | 

Geometry-ſtairs, of clean deal, with a 
| ſtring, are worth per foot ſuperficial from 
28. 6d. to FFB 

Theſe ſort both the maſters and ſurveyors 
in common are unacquainted with, it being 
rare to ſee one done this way. | 

The materials to ditto with riſers of 2 inch 
ſtuff, good ſcrews, &c. are worth per foot, 
if they are wedged in alplank in the wall, I 
ſay, are worth, per foot ſuperficial, from 
gd. to 5 — | 2 1 0 
Labour to ditto is worth to à maſter 1 10 

Geometry-ſtairs moulded under the ſteps, | 
according to the bracket, are worth per foot, 
from 3s. to — —— 3 

Materials to ditto are worth —— 

Labour to ditto — 1 

Mahogany hand- rails, ſcroll and ramp, the 
maſters Jian per foot ſuperf. from gs. to 4 
according to the goodnels of the ſtuff. 

The mahogany to ditto 1s worth per foot, 
gf Jamaica wood, 6d.;; of Rattan, 5d. _ 
abour to ditto is about 28. per foot; there- 
fore the real price ſhould be per foot 3 

Surveyors allow from 2s. 6d. to 

All circular rails double meaſure, which 
in ſome reſpects is too little, as weith-rails 
or ſo; if the ſurveyors will not be perſuaded 
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out of their humour, and will allow no more 5. d. 

than double meaſure, the price ſhould be 

per foot —V — — n 6 
Labour to ditto, ſingle meaſure 7 6 
And alſo allow 18. per foot for the cilin- 

der, deal rails, ſcroll and ramp, is worth 


per foot — hack 2 0 
Maſters a for ditto Wü 3 
Surveyors allow from 18. 6d. to 2 0 


46 ECI:URE.: XLIY, 
/ FroNTISPIECES. 


Fur word Frontiſpiece imports the fore-ſide 
or entrance of a door, uſually made more 
rich and beautiful than the reſt of the, exterior 
work. There are many different ſorts of thoſe; 
but the moſt elegamt are ſuch as are made accord- 
ing to the deſigns of one of the five eſtabliſhed or- 
ders, invented and delineated by the ancients. 
The moſt conſiderable of them for the purpoſe is 
the Doric, on account of the large projections of 
its cornice, which prevents the inclemency of the 
weather from affecting thoſe who may have occa- 
ſion to wait at the doors for admittance ; a matter 
of very great conſequence. #4 

The manner of appropriating the orders to fron- 
tiſpieces, is to lay aſide the pedeſtal, with all its 
appurtenances, and let the baſe of the column finiſh 
upon the firſt ſtep with a ſub-plinth. | 

The method of proportioning the Doric order 
to frontiſpieces, is to let the whole be guided by 
the proper ſymmetry of the door, in the following 
manner : Make the height of the door equal to two 
| | diameters ; 


. % = > 


and accuracy. 
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diameters ; after divide the width of the door into 
four parts, and one will be the diameter of the co- 
lumn ; the height of the column, baſe, and capitol 
will be equal to 8 diameters ; the architrave, frieſe, 
and cornice is 2 diameters high; the pedement is 
in height two-ninths of the width; the Doric co- 
lumn diminiſhes one-fixth of the diameter at the 
bottom. : 3503 Wh 
The Tuſcan door may be divided into four 
alſo, and one is the diameter of the column; the 
height of the column, with baſe and capitol, 1s 
equal to 7 diameters, the intablature 2, which 
makes the whole height ꝙ diameters ; the pedement 
as before. | 00) — | 

For the Ionic front, the door's width muſt be 
divided into 9 parts, and two is the diameter of the 
column; the height, with baſe and cap, is 9 dia- 
meters, and 2 the height of the intablature, which 
makes the whole 11 diameters high; the proportion 
of the pedement 1s the ſame as before. 2 

To proportion a Corinthian frontiſpiece, divide 
the width of the door into 3 parts, and one 1s the 
diameter of the column; the height, with baſe and 
capitol, is 10 diameters ; the intablature 2; the 
height of the pedement 1s 2-9ths of the width. 

The general proportions of the Compoſite order 
are the — as the Corinthia. ; | 

The component parts. to each front may be had 


by conſulting the orders, as a deſcription. here 


would not make any addition, or be more clear than 


what may be ſeen by inſpection. The practice of 


frontiſpieces may be reckoned equal to any thing 

in the buſineſs; therefore it may not be amiſs to 
mom out its properties, and where the difficulties 
ie, ſo that the learner may proceed with judgment 
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The deſign being fixed upon, and the ſeveral 
mouldings laid down at large, with the 2 of 
the pedement, diameter of the column both at the 
bottom and top, with the cap and baſe drawn from 


them, &c. the firſt thing the learner ſhould turn 


his thoughts upon, is the gluing up the columns, 
which cannot be trifled with; for theſe being badly 
executed, will totally eclipſe the beauty of the 
whole ; notwithſtanding, the whole maſs of mould- 
ings, and decorations, as the trigliffs, mutules, 
frets, caps, baſes, as well as the circular-ſoffite, 
Jamb-lining, &c. which are all very eſſential points, 
mult be done well in their place, to render it an 
object worthy the notice of the public. 

And firſt of the columns. © ech 

The learner muſt obſerve, that the cuſtomary 
method of gluing up columns, 1s to divide them at 
the baſe and cap into eight parts: which done will 
ſhew the thickneſs of the ſtuff required; to find this 
draw the lines acroſs through the circumference, 
and afterlay down the lines cloſe by the outſide of 
the circle, both at the top and bottom of the co- 
lumn, which will ſhew it in an octagon ſtate, and 
point out the width of the ſtaves both at the top of 
and bottom ; which will vary as much as the co- 
lumn diminiſhes on one fide : when you have got 
the width of the ſtaves at the top LS bottom, you 
muſt conſider that the natural meaning of all columns 
is to be repreſented ſwelling, (either from the baſe 
or from one third of the ſhaft: but for fronts of 
doors I approve of the former method, or at leaſt 
within one ſoot of the bottom ;) and cannot be got 
otherwiſe than by diminiſhing the outſide of the 
ſtaves equal to one fide of what the column dimi- 
niſhes to the top; therefore the firſt thing, after — 


fide for ſtrength, fit the inſide of 


I 
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ſtuff is ſawn out, is to diminiſh the ſtaves by a board 
cut for the purpoſe intendeeccʒ· l 
As the diminiſhing a column is a ſecret to ſome; 
] ſhall endeavour to point out a more clear and ju- 
dicious manner than was ever offered to the public 
before. N - Men 71 
Firſt, draw a circle for the ſize of the column be- 
low; and within it another, which will be the ſize 
of the top; and having drawn a line through the 
middle, = the diameter upon it, where the inner 
circle cuts, draw a line ſquare into the outward cir- 
cle, which gives a portion of it, that the column 
diminiſhes ; then, having got a board equal to the 
length of the ſhaft,, divide it into any number of 
parts you like, ſuppoſing eight; next with your 
compaſles divide that portion of the outward circle 
(that the ſquare line cuts off) to the diameter in- 


to eight parts alſo ; and draw lines from each into 
the ſquare line, all 3 to the center of the cir- 


cles, which will give the ſcale: then take off each 
art, and transfer them into the diminiſhing board, 
94 the ſtreight edge, and drive in brads at each 
point, about which bend a regular thin lath, which 
will form the diminiſhing-board required. © 
Obſerve, when you diminiſh ſtuff, if you are 
pinched for e that you need not plane it all 
off at the top-end, for it matters not whether it is 
taken off the top or the bottom, ſo that it does but 
fit the templet above-mentioned; and be but at each 
end pricked off and planed to a regular thickneſs, that 
the pieces of cants, which muſt be glued on the in- 
To ſlaves ; hav- 
ing gone ſo far, ſet your bevel to the edge, and 
make a little templet to fit the outſide of two by the 


drawing when together, in order to try them, when 


you joint the edges; and glue two and two wing 
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firſt; and then glue them in halves, and after glue 
the two halves together, which will compleat the 
whole; for a frontiſpiece you may perhaps want 
no more than 7 ſtaves, in which rw you muſt firſt 
| aha 6 together by two's, and one more after, or joint 
them one againſt another in ſucceſſions as other 
Joints. arg $75.2 . Eo pine een 
The learner muſt obſerve, that if the iron of 
his jointing-plane be not particularly ſquare, when 
he comes to round his columns, his joints will be 
open, which will have a very diſagreeable appear- 
ance, beſides being very defective in point of 
| ſtrength. | 59 N | 5 
The method of rounding a column is, to cut a 
board circular the ſize of the baſe, and another the 
ſize of the top, and nail them on to each end, hav- 
ing bored 7% we to put pins through at each end, 
hang them in a creel, by the fide or on the top of 
the bench, for: the advantage of turning them 
round ; plane them to the — at each end, and 
by the diminiſhing board for length, and your work 
// co 065 
Baſes and caps are ſometimes glued up as co- 
lumns, and ſometimes are got out as ſolid of diffe- 
rent thickneſſes; the latter method is much the 
ſtrongeſt, though attended with more expence; 
obſerve 1n this laſt method, that the thickneſs of the 
ſtuff be always equal to the moulding, and that the 
joints be always in quirks and fillets. 
Having done the columns, baſes, and caps, the 
next thing of material confequence, is, the —— 
or pedement, which is ſuperior in ſize to the level 
work, in proportion to the pitch; therefore, the 
moulding and other decorations vill require to be 
made adequate to the purpoſe. | 15 | 
| EY ; N E 
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The ſimpleſt way to find the ſize and curve of a 


raking- moulding, 1s, firſt, to draw the level one; 


from which, ſet out the height of the pedement, and 
draw lines parallel from the level fillets, by the 


raking-line, parallel to each other at the top end; in 


any part of the raking lines, draw the ſize of the 


moulding, equal to this width, with the projections 


of the level moulding, and draw a line through the 
face of each, the ſame as you would do to draw 


the curves of an o-gee or ſimarecta; and, having di- 
vided this face-line into any number of parts, draw 
them ſquare from this laſt- mentioned line into the 


moulding, and transfer them to the raking part, 
which will give the pe for tracing the curves; 
this may be done full as well by pricking off the 


curves 1n the middle of the level moulding, and 


transferring them to the raking one; and, after find- 
ing a center that will ſtrike three pricks, will draw 
the raking curve required. 


The way to cut a raking mould to mitre to the 
level one, is, to make a pitch-board equal to the 


_ riſe of the pedement, and put it into the mitre box, 
and ſet the moulding upon it; then cut it in the 
ſame manner as another mitre. 855 | | 


The way to mitre a little o-gee round the block, 
and mutules in a pediment, 1s, to make a little jack 


for the purpoſe to ſhoot them in, and glue them on 


before they are put to the planceer; the learner 
muſt obſerve, that there muſt be three ſorts of 
mouldings to cap a block 1 the rake, which 
bears this analogy; as the level moulding is to 


the raking one, ſo is the raking ditto to the return- 
ing one of the top, and found in the ſame manner 
as the other; as the putting the different works to- 


gether well, can only be acquired by practice, for 
| any 


7; 
1 
J 
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any further explanation, muſt refer my reader, as 
it is impoſſible to communicate execution. 


Of a circular Soffite to a Frontiſhiece. 


The beſt method of gluing up what 1s called the 
the ſtiles of a ſoffite, is to do them in two widths, 
and break the joints; if they are to be ſtuck, that 
is, framed, you muſt be careful to turn the grain 
with the edge all one way, for the advantage of 
ſticking the moulding, and fineer the ſtiles the 
thickneſs of the ſquare of the plan ; the beſt way of 
confining a fineer upon any concave circular-work, 
as the above ſtiles, or ſuch as may be wider, is, to 
plough a couple of pieces, and nail one faſt upon 
one end firſt, and thruſt the fineer round with the 
end into this plough-grove, which will give the 
exact length; then, when you have laid on your 
glue, thruſt it in as before, and put on the other 
piece likewiſe, and nail it faſt down upon the other 
end, and if your fineer is long enough, the glue 
2 all be properly ſqueezed out without any other 
—_— : e E295): 

If the ſoffite is plain, I would only make a fineer, 
and cut out ribs to bend it upon, with rails acroſs 
equal to the width, and proceed as before ob- 
ſerved ; after the fineer is on and dry, glue back- 
ings on the outſide, which is much the readieſt way, 
and will anſwer well the purpoſe; the jamb-lmings 
are the ſame as to any „ 


LECTURE 


"> "'$S 0 UDP aw e 
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LECTURE XLV. 


of the VALUE of FRONTIS?IECES, 


RONTISPIECES, af valued roperly, ſhould 
in every reſpett and part have a different 


rice. 


Firſt, the jamb i which ſhould be 5. . 
made particularly well, if of flat pannel, 


are worth per foot to a maſter 1 0 
Of raiſed ditto - — — — 4 
Of bead and fluſh — 10 
The materials are worth per foot, whole 

den delal!l! — — — 0 5 
Surveyors allow, and maſters charge, well 

done, from 10d. to 84 
The ground to a front, the maſters charge, 

per foot — — — — 0 8 
Surveyors allow frown 6d. to — 0 7 
The materials are worth 2d. 3, the labour 

3d. therefore the price may be — O 7 


If the columns, baſe, and cap, are valued 
together, which is a cuſtom ſome, the 
maſters charge per foot from 1s. d. to 2 6 

Surveyors allow the ſame, according as 
the work is executed; but the moſt ger 

rice is — 2 0 

The materials, to ditto, are worth per foot 


ſuperficial, including the care of timber, 


which ſhould be put through all columns, 


to take the weight off the baſe and ca 0 9 


The neat labour, with expence of turn- 
ing, per foot . 
If tor baſes, are ſolid ; the labour ako: 


gether well done 


A a There- 
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Therefore the real price ſhould be per 


foot ſuperficial 1 4 1 10 

All the level mouldings, the maſters 

charge „„ 1 2 
Surveyors allow from 18. to — L-4 
The raking mouldings — en 8 3 


| Mouldings of all frontiſpieces, as they 
are, or at leaſt ſhould be, all of good yel- 

low deal, are worth per foot — 1 o 

The architrave and cornice, with frieſe 

taken together, 1s worth per foot with the 
trigliffs, bells, &c. — — 2 6 
The materials to ditto, are worth per 
foot | 
The method of valuing thoſe, 1s, to value 
the blocks or mutules at ſo much per piece, 


plain blocks from d. to — 0 1 
Thoſe with bells in them, from 28. to 3 6 
The frieſe, at per foot, from 18. 6d. to 1 0 
All the mouldings at per foot — 1 3 
The bearers and cover-boards at per foot © 
The columns ſhaft, per foot ſuperficial 1 6 
The baſe and cap, per foot, at 2 6 
The ſub-plinth, and plinth of the baſe, 
together at —— 30 7 
rets, under the planceer of the raking 
part, per foot 7 — N 0 
Flutings, upon the facio, per foot 410 6 


The above prices, which are the medium of 
many ſurveyors prices, are near enough, and not 
extravagant; the quantity of ſtuff for mouldings 
hath already been conſidered, therefore need no 
further explanation. 

Fan: lights to frontiſpieces are done from 
28. per foot to 


Some- 
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Sometimes they are paid by the piece, but this is 


an uncertain way. 


- , ECTVURKRE: e 
V fluting Columns or PilLasTERs. 


TIS way to ſet out a column for fluting, is, to 
1 divide it at its baſe into ninety-ſix parts, and 
give one to the fillet, and three to the flute, which 
will juſt make in number twenty-four flutes, and 
twenty-four fillets. _ — © c.).. 
The way to gauge a column for” fluting, is, to 
fix a parallel piece to the middle of the column, 
and turn it round to every prick, or part,” as you 
have ſet it out, and run the gauge ſtreight along as 
in other work. Tg - | 
The method of -gauging a pilaſter, having di- 
vided it into twenty-nine parts, and given one to 
the fillet, and three to each flute, is, to make a 
gauge that will run half of them at one time, and 
after turn it to the other fide for the other half: if 
the pilaſters diminiſh, you muſt make a gauge with 
pricks er the whole, cut out to fit the width 
of the pilaſter at the bottom, and, where it begins to 
dminiſh, turn the gauge a little a-ſkew, and con- 
tinue ſo to the top, obſerving to keep the points of 
the notchings of the gauge cloſe to the outſide of 
the pilaſter on both edges, ſo will your flutes be 
regular, and diminiſh 3 With regard to ca- 
bling columns and pilaſters; ſome people have a 
method of working cables in the oli, with a plane 


made for the purpoſe ; but, for my own part, I do 
not approve of it, becauſe it doth not work clean. 
Columns fluted and cabled require the addition 

Aa 2 of 
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of nine-pence per foot, or three-pence pence per 
foot run, of every flute and cable. 


LECTURE” XLVII 
Of Gluing up Corintlian or Ionic Capitols. 
HERE 6s nothing very difficult in this work; 


ſave a judgment in appropriating the pieces to 
their proper places, and applying the grain of the 
wood the ſame way of the ſtaves glued up; the beſt 
way to find which, is to draw the ſize of the capitol, 
with the leaves, abucus, &c. and their proper pro- 
jections, which will point out the length and thick- 
neſs of each piece. The ſame of the Compoſite ca- 
pitol, &c. þ 4 


Of Chimney-pieces. © 


Chimney-pieces are a great addition to rooms, 
and require clean execution ; the mode of propor- 
tions 7 ned to them, is the dextrous reſult of fan- 
cy, who at preſent is in large eſtimation. There 
are many elegant and judicious deſigns publiſhed, 
which might ſerve as a ſtandard of this fort of work; 
but cuſtom having long ago bid defiance to propri- 
ety, and 1s now ſtalking abroad without let or mo- 
leſtation, what I have before ſaid of mouldings 
ſhould ſerve as an index to chimney-pieces as well 
as the reſt of the works of this kind. _ 

Chimney-pieces the maſters charge per s. d. 
W to! 1 8 

Surveyors allow from d. to 1 6 
All plain chimney- pieces worked by hand 
are worth per foot 1 

Ditto with breaks 


1 0 


Wich 


* 


c OCLC 


; — 


N g. 
JJ 8 1 
Fret dentils are charged per foot run 0 

Common fillet de e R 
Frets to frieſes to ditto per foot run 2 

PFluting in frieſes, 6 inches wide, per foot 2 

Fluting upon facios per foot runk 0 
Flutings and beads in frieſes are per foot 

run | 


4 : 


As chimney-pieces are a particular work, the a- 


bove prices, are in general ſuch as take the medium, 


both with reſpect to the maſters charging, and 
what ſurveyors allow; therefore ſhall not enquire 
too ſtrictly into the merits of them, becauſe they 
are ſo very tedious, and take much time to execute. 


ORC TYRE Re 
V a Circular Splayed Soffite na Streight Wall. 


Circular ſplayed ſoffite in a ſtreight wall hath 
no great difficulty, after a proper curve is 
found for the ſtiles; the following method is with- 
out excepmon;! '#+ {is ; 3 e 
Firſt, draw the lines by the oy of the wall till 
they meet at a point; after transfer the length of 
thele lines to another place; and having divided 
the circle of the arch into equal parts, and transfer- 
red them on to a {weep {truck by the above radius, 
your ſtile is found; he bent round, will be the 
exact curb for the outſide of the wall; then ſet off 


4 


the ſtile, and proceed as in other circular work. 


LECTURE 
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ers 0; 
A Circular Splayed Soffite ina Circular Wall. 


N A Circular ſplayed ſoffite in a circular wall is up- 
on the ſame principle as the above, though it 
requires more judgment in the execution 


E X AMP I. E. 


_ Firſt lay down the curve of the wall, with the 
ſplay of the jambs, and transfer them as before; 
the divide the circle into any number of equal 
parts, and transfer them to the curve ſtruck by the 
eenter, from the ſplay of the jambs; aſter draw the 
lines all to the center; then draw a ſquare line cloſe 
to the front of the outward curve of the wall; and, 
having drawn the arch a little below the windows 
opening, continue lines A from the 
| . the arch was divided into, to the ſquare: line 
aid cloſe to the curve of the wall, and the ſwee 
ſtruck by the center and ſplay of the jambs, which 
will give the points for tracing the eurve; which 
when held upon the ſplay, and bent round, will ex- 
actly anſwer the purpoſe: the outhde being once 
got, proceed — the beſt advantage. ) 
Things of this kind very rarely happen; when 
they do, they ſhould be put into the hands of men 
of great experience, and good judgment. There 
is no value in reaſon can be fixed to this work: the 
method is to meaſure them four times; but this is 
too little at the common prices. This method will 
do in point of ſtuff ; but if this work is framed, the 
prices ſhould be per foot 1s. and ſubject to the 


above meaſurement. But jobbs of this kind, the 
| | ſurveyors 
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ſurveyors are obliged to learn the quantity of ma- 
terials and labour of the maſters, and ſtipulate a 
price a ˙ 


LECTURE I 
= Of DRESSERS, 
TYNRESSERS ſhould be always made of white 
I deal very clean: there is nothing required in 
theſe but their value. 4 
The maſters charge for 2 inch dreſſers 5. d. 


per foot — — 1 2 

Surveyors allow from 18. to 12 

The materials are worth per foot o 6 
Labour to ditto 4d. therefore 18. per 0 

foot is very reaſonable . 8 ao 
Columns to ditto are worth per foot, g 

by 3. er piece CI ae ba fb, 2 6 
Maſters charge for ditto from 1s. 6d. to 2 0 
Drawers are worth per foot of deal 0 * 
Runners to ditto per foot lineal O 22 
Shelves to dreſſers are worth per foot, of 

whole deal, e 1 7 

Common horſe- plane cornice to ditto 5 

per foot run — + 5 o 


Of Slit-deal Linings. 


All ſlit-deal linings are worth per yard, 
of white deal, ploughed, tongued, and 
beaded, | — 1 2 2 
Ditto of whole yellow deal gs. 10d. or 4 © 
Bracketing to plaiſter cornices per foot _ 
run 5d. if 6 inches ſquare; if but 4 inches 


228 
LECTURE 


ditto 


200 A Kxx to Civil Architecture: Or, 
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8 Of Torxus-SKIRTING. 
n is worth per foot 8 7 
Ditto to ſtairs double meaſure. 


As there is a difficulty in putting this up to ſtairs, 
1 ſhall give my learner a method, which, if he pur- 
ſues with accuracy, he ſhall in this point never err. 


E X AMP L E. 


Firſt make two templets, one with the noſing cut 
out, ſo that it may go cloſe to the riſer; the other 
the width of one of the higheſt ſteps made parallel; 
lay the ſkirting-board cloſe to the noſings of the 
ſteps: then with the templet againſt the riſer mark 
all the lines for the riſers, and with the parallel 
board ſtrike out the lines to fit upon the 3 ob- 
ſerve alſo, if the covers are a litte caſt, ſet your com- 

aſſes to the part, and from the top- edge of the 
Tides prick off the deficiency downwards; and hav- 
ing procured a piece off one of the. noſings, mark 
on the board as is required for every ſtep, thoſe ex- 
adtly cut will fit at the very firſt time; if not, it is of 
little uſe; becauſe a ſecond ſcribing either up or 
down alters the noſings and the general tenor of the 
whole, which cannot be any-wiſe ſo well executed 
as at the firſt time. 


Of Trunks. 


Trunks of good yellow deal, well pitched, 5. 

are worth per foot from 10d. to 
Labour to ditto.» SS 
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 Y Canernruns Work. 


| uy Carpenters work muſt be allowed and 
 conhdt | 
in every building, yet the practice of it is leſs irk- 
$26 and difficult than Ton other of the interior 

ly in London, where 


> tions; and only give ſome few hints of the particu- 
R lar methods and properties, and proceed with the 
0 value and conſequence of materials. | 
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mental to the natural grounding of the foundation. 
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When his mind is at reſt with reſpect to the baſis 
of his building, he muſt then turn his thoughts to 
the centring for the vaults. There are various 
forms of thoſe; but the ſtrongeſt, in my opinion, is 
the circular; for if bricks or ſtones to thoſe were cut 
wedge-wiſe,' and diſpoſed in the form of an arch all 
from one center, the bricks or ſtones can in no-wiſe 
ſink downwards, for want of room to deſcend per- 
pendicular ; becauſe all ſolid materials muſt deſcend 
directly downwards, for ponderoſity hath a natu- 
ral tendency to the center of the world, and nature 
will perform her works by the ſhorteſt lines ; neither 
can the butments of a ſemicircular arch ſuffer fo 
much as one made flatter, becauſe the roundneſs 
of it will rather incline the weight to reſt upon, than 
ſhove them out. | 9 WW 

There 1s no difficulty in either making or ſetting 
of centers, but what every man that hath ſerved a 
time to the buſineſs muſt naturally know ; notwith- 
ſtanding, I ſhall not omit to acquaint my reader, 
that the moſt familiar method of ſetting centers, is, 
to cut 1 of quarter equal to the length at the 

top and bottom, and ſet your bearers upon wedges, 
for the convenience of eaſily ftriking them; alſo 

if the vault is groined, to keep them up conſidera- 
bly in the middle, to prevent a defect in appearance 
by the ſetting of the arch; a thing very common 
in arches or vaults of a great ſpan.  _ 
As ſome young men may be unacquainted with 
the nature of ſtriking out centers, the following 1s 
a certain methad, for every part or a portion of a 
circle whatſoever. 


EXAMPLE. 
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Firſt draw a baſe line equal to the width of the 
arch you intend; from the middle raiſe a perpen- 
dicular equal to the height, and likewiſe continue 


it below the baſe line; then from the height to the 
point of half the width, draw an hypothenuſe line, 


in the middle of which ſet to your ſquare, and draw 


a line into the perpendicular, which will be the 
center required: and fo of every other circle. 
An eleptic may be ſtruck with a trammel for a 
rough arch; but the moſt exact and beſt method is 
to divide half the width and the height into any 
number of equal parts, and draw interſection 
of lines, which will form the arch defired. 
The centers being done, the next thing that re- 
2 the carpenters thoughts, is, the plates for 
e floors to reſt upon in the walls, which are of the 
reateſt ſervice imaginable, both with reſpect to 
ſtrength, and form in practice; alſo, if the build- 
ing is of no conſequence, and requires binding: joiſts, 
conſider well the nature of them, both with reſpect 
to ſcantling and diſpoſition, and that they by no 
means exceed g feet 6 inches apart, or 4 feet at the 
fartheſt, to prevent too great a ſcantling for the 
bridgings. | 5 e 
Ihe practice of this work is familiar; the bind- 
ing-joiſts are mortiſed into the girder fluſh with the 
under- ſide, and ſo much below the top as will allow 
the thickneſs of the bridgings to be equal with the 
top of the girder; the binding-joiſt mortiſed near 
the under- edge, for the ceiling: joiſts at one end, 
and ſlip into a chaſe · mortiſe at the other. _ 
_ Partitions come next under our examination, 
but require no difficulty: the principal thing in 
„ par: 


Rn E —_— 
» © 
7 4 
— 9 


artitions lies in the judgment of properly placin 
the braces, ſo EO ind a . 5 
a kind of bument or ſtay one to another ; where 
thoſe are uſed, they are both of ſtrength in ſup- 
pars the upper floors, beſides are a tye to the 
building by the top-rail being dove-tailed upon the 
lates, though ſhould not be too frequently uſed, 
being leſs ſerviceable than partition-walls ; havin 
mentioned thoſe things, we will not doubt but the 
ingemous carpenter, will, from, the hints before 
given, remember the adjuncts of ſtrength and con- 
venience, ſuch as bond-timbers, lintels, diſcharging- 
pieces, taſſels, and have them put in their proper 
places, for the advantage of putting up his own 
work, and turn our thoughts to the great conſide- 
ration of every building, which is the roof, and hath 
a two-fold meaning, both of equal- conſequence. 
The firſt, is, the natural notion of the benefits in- 
tended, which 1s a ſhelter or covering from the 
inclemency of the weather; the ſecond, is, the ex- 
tremity of the properties of this covering, which 
requires ſome thought, that they may not be in- 
conſiderately applied as too heavy or too light; 
(both of which I have in my lecture of ſtrength 
hinted at) the former hath the common objection of 
reſſing too much the under-work; the latter 
1.5 of leſs danger) is always ſubject to the 
ower of a ſtorm. 5 . 
With regard to the height of the pitch of roofs, 
the natural effect of the climate ſhould be the onl 
guide; for if the ſituation where we build is cold, 
1 ſubject to heavy falls of ſnow, the pitch 
ould be particularly higher, to give a fall to the 
gathering-weight; though, 1 the common 
pitch, underſtood by every workman, vill be high 
enough for any part of this kingdom; and 3 
: thing 


; 4 
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thing under this, will do for all the cities and large 
towns, eſpecially for pan- tiles. | 

The principal thing, in the Pom of roofing, 
is the ſcarfing, or the railing of wall-plates, to find 
the length and backing of the hip-raftors, to contrive 


e 

edle trulles, that they may take part of the weight 

, from the beams e and alſo be a thare 
to the length of the raftors; allo, to lay out the dif- 


e ſerent ſkirts of the roof in ledgement, to find out 
e che real length of every piece, as well as the quan- 
- I tity of ſtuff required. 2 


I. E G TRE I. 
5 To find the Length of a Hip-raftor to any Angle. 


= —— upon your drawing, lay down the prin- 
cipal you hip the roof to, and make a line 
: jw. the middle of the plan, which 1s the baſe 
| of the ridge; then draw the baſe- line of your hip; 
from this . in the point of the baſe of — 
| ridge, raiſe a ben a and prick off the 
| height of the pitch of the roof, from which prick, 
to the outward point of the baſe line at the angle, 
draw the hypothenuſe, which: will be the length 
of the raftor required; after, ſet off the thickneſs 
at the top and bottom, and you have the form of 
the hip-raftor with the bevels at each end. | 


LECTURE 
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11 4$.CTOUKE ov; 
How to BACK a'Hie for any ANGLE. 


TYIRAW a line acroſs the angle of the roof, pa- 
| rallel from each corner, at any diſtance ; in 
the middle of this line (which will be upon the baſe 
of the hip) ſet the point of your dividers, and ex- 
tend the other to the neareſt place againſt the inſide 
of the hip ju laid down, then turn your dividers 
to the pale. ine towards the ridge, and make a mark, 
which drawn to the outward points of the parallel 
line, will give the backin of the hip required. 

I think it needleſs to ſay any thing concerning 
the method of mortiſing and tenanting roofs toge- 
ther, or „eee girders, or ſcarfimg of plates, 
ſince Langley and others have ſo largel defined 
theſe things; an immediate recourſe to them will 
ſhew, and, moreover, are much plainer by inſpec- 
tion than deſcription. | "FE 


— 


It may not be amiſs to mention that tie-beams 
fhould not be more than ten feet apart, and well 
pinned down upon. the plates; the ſtrength of a 
dove-tail being inſufficient for the ſtrength required, 
that the pieces you appropriate to tie the angles, be 
of ſufficient ſcantling, well pinned down allo, to 
keep every part in due form, and adequate to the 
+; Iv EK 
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 & 
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LECTURE Lv. 


of the PROPER $canrLING of Tntsxs. 


4 oF 0 * 
$ ” 3 
— 


Scantling of Girders. 17 # 


IE 2 93 by 8 
F the 6 . | 1 by 103 

of a 8¹ < 18 '19''':by* 12 1 
of fir „ n 


1 
e 


of Binding-Joiſts . 


Ft. In. Wk v 
If their length} 8 6 by 11 
3 be ; 10 "54 by 5 | - 1 $4 


bt that no joiſt ſhould exceed 12 feet 1 


IL and lay 6 inches into the wall. 


Of Bridgin ele. 
Length In 3 by 3 
4 4. by 4 
Common 


\ 
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Common Floorings where” neither a: or 
r are Wed. 


ad 4 1 k f +: EA... 1 2 A 


- 18 ** 


"OE. 
Length 25 Their rd 17 
| | | 1 351 Hou We p 4 


* ＋ 17 
*44 3. SH 


oo ο οο SD 


nd ; 

A +26] 19 by 

9 21 

f J 0 Fir ung 1 
E 9 f 1178 4 2 


Lengh. Sealing. IS But if. of o 0 
Ft. 4+ In. In. . 1 p In. 1 


45 9 by 8 10 by 113 


60 12 by 11 13 by 15 


FA 
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purlines muſt be in large buildings, (where they 
are framed into principal raftors,) 9 inches by 
8; in ſmall buildings, when laid into the collar- 
beams, 4 by 51; raiſing-plates, and all wall- 
plates ſhould be 9 by * lentils and diſcharging- 
2 9 by 6; bond-timber, 6 by 23; taſſels 

_ ©; alttO, 0 3 71650 bf Er 


Of the VALUE of CARPENTERS Worx. 


TRaming: of floors, with binding-joints, C. 5. 
1 and all materials of oak, from 21. 15s. to 3 10 
when the timber is valued in ſcantlings at 
„%% ũ nn ds nS vofturme go) 20 
© Surveyors allow, when both girder, bind- 
in a gry, A and cielings ditto, are, 
of oak, from-21. 10s. too 
Note, the materials to a ſquare of the 
above floor are worth, when the oak is cut 
to ſcantling, at 2s. 8d. per foot 7 
Labour to ditto 10s. therefore 40 58. per 
ſquare is as little as can be allowed. 
As materials of every kind vary in every 
county, I muſt beg my reader to abide by 


Cc the 


3 5 


2 8 
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the labour in this particular for the country, 
and value his ſtuff at a fair appraiſement. 
Floors of fir, with binding: joiſts, the maſ- 

ters charge per ſquare from 11. 10s. to 
Surveyors allow about 


The materials af 1 . 6d. per foot in feant- 


lings are worth 
Tadous to ditto Bs. 64. therefore the price 


ſhould be about  — — 
- "Common naked floors, the maſters charge 
per ſquare, of fir, from Ty 8. % 
Surveyors allow about the ſame for thoſe 
as the bridging floors; becauſe the quantity 


of materials run near the Man; "Uh iter 0 


rather more. 
The pr of theſe "RE is not extrara- | 
gant, of fir, at per ſquare, -— 
The neat labour to thoſe 1 is about 6s. the 
maſters charge 
Surveyors allow 85. 64. ! ſhould be 
the univerſal price for labour. 

Framed partitions ſcantlings 4 by 3, the 
maſters charge per ſquare, from 11. to 
Surveyors allow per ditto 

The materials are worth, of fir, 128. abe 
labour to a maſter 8s. therefore we will call 
it 9531 . 
Ditto truſſed partitions labour 1s wonh | 
per ſquare © 


All dbacdimbers, eres Aming⸗ | 


pieces, &c. are charged at 18. 6d. per foot 


cube. 
Framin of king: oft roofs, ih pirkines,” 


&c.' per ſquare of fir, the maſters charge 
ee allow from al. 1 58. to 


.. 


2 


2 
16 
„ 
1 
wa 18 
180 
9 
* 108” 
; Te 2 
0 10 
3 10 
3 0 


§. 


— 
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The materials per ſquare 


bour 108. therefore the price ſhould be 


— 
3 4 
* 


Labour only of this work to a maſter is 


worth per ſquare 


0 . 


Common roofs with a ridge · tree the maſ- 
ters charge per Aare, wit all mnternals,”” 


from 11. 15s. to 


The materials to a ſquare af this Gore of - 
roofing, with n en. tie- beams, ridge, 
&c. are worth. —ů— — 

Labour to ditto to a maſter j 1s worth 98. 


therefore the PNG 1s low ee . 


„eee to tuff 7 of erden, beams, 
ae at per foot run, of oak, 
Ditto of fir, per ditto 
Bridged guttering, of it deal, is 
worth per foot ſuperficial _ 
Ditto with e e 
Raſtors feet and eaves-boards for ſlate, 


per foot ſuperficial 


Door caſes, framed of fir, rabbited and 


| beaded, at per foot cube, maſters charge 


Surveyors allow fromes. 6d. to 
Ihe labour to one is worth per cube 1d. 
and the materials 4 by 43, to a door of 6 
feet 6 inches by g feet g inches, are worth 
18. 8d. therefore the price of 28. 8d. is 
little enough ; the beſt way of valuing thoſe 

is to meaſure them rr at 4 d. per foot. 


Surveyors allow according to — from | 


11. 108. to — 1 


1 


1 


© 


8 dd 
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of this ſort of g. . 
framing are worth about 21. gs. the neat la- 


18 


15 


do] 


We we 


Cet = Calling 


- 548 
-: 22 % 
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Centring for groin, per ſquare, maſters $f go 


charge xt 142% 
The ſurveyors allow from 98. to 11 = 
The materials waſted, . &c. may. be va- 

lued at | | 6 0 


The labour to WT LAG ſtriking, &c. to 0.0 
a maſter in worth very well 6s. therefore the 
ſtandard is Bas 12 0 
Framed quarter-paces to ſtairs: per oor, | 
with materials, from 8d. to 4; 0- 
n pieces on fir, pen foot Aae, war A0 


E. E c T v R E In. 
Of PLUMBERS Work. #4, 


Prumbers work is all valued by the lan deed 
or 1121b. and bears a price according as it 
weighs per foot, from 4b. to 121b ditto, and is of 
different ſorts, as ſheet lead, and milled ditto; the 
former is uſed for all gutters, platforms, and co- 
vering of roofs; the latter for ridge, of houſes, hips, 
tops of cornices, &c. 

I think it but of little uſe to enter. into the quality 
of lead, (which 1s of various ſorts) fince the plumb- 
ers have an opportunity of giving you. what ſort 
they pleaſe. 

The plumbers method of f doing their buſineſs is 
to value their work at ſo much per hundred; and 
after charge you the time tor laying, and finiſhing, 
whuch I 1 a very weak as well as indolent 
method, and fit only to encourage their men in 
idleneſs. Lf 

The price that plumbers charge for 71b. 4 . 
to the foot, is, from 11. 28. to 3 


Surveyors allow | | 1 2 
The 


% 


* 
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; The value of lead, confidering the waſte in the 

3 melting, is worth per hundred about 19s. there 

b fore 11. 28. is ſufficient. I think it a folly in ſur- 
veyors to allow more per hundred for lead of iolb. 
or 11 lb. per foot, than 71b. which is the eneral 
rule, let 1 plumbers cuſtom be what it Will. 

The true and genuine method of valuin hay 5 
bers work, is, to ſtate the price for ſheet- lead of 
any weight above 7b. to the foot at 11. gs. per 
hundred, which will allow 1 8. Per hundred * 
ing, which is quite ſufficient. 

Nile lead is of a thinner — Seer 11 11 


| quality, and ſhould be per foot: laid mw £5841 8. 
Idered, at per hundred 428; ..; 

The price of caſting and laying lead i 5 1% 10 

from e 0 3 6 
Caſting old lead, and the old: e 

. make up the deficiency o 4 9 
. Water-pipes, from 1 1 to 8 inches 

| bore, ſolder and labour included” WS 
Rain -water- n, and pumps, per 2 

hundred f 2 a 1 8 0 

Water pipes o lar e bore per yar es" 

hundred pions | 'S P f 8 

The cuſtomary allowance by plum- 12s K 

bers for old lead is 148. . e 

Saſh- weights at per hundred 1 00S 

Solder per pound 8d. 2, or 0 00 9 

The price of ſoldering vater. pipes 5: 1 

28. 6d. per joint to — 198 

. of; inch bore is — o 2 6 

1 inch dirt — 0 3 O 

13 inch — 0 3 6 

2 inches — 0 4 0 

3 — — o 6 6 

4 inches — 0 9 oO 

One 


1 = oY 4 = \ * 
+ 1 - - 7 S — 


ä 2 


One of n | 


inches 


Alge e of Gig are penn 8 
Ditto, ſetting on ſolder and babar, oo 
per cock, of an inch and half diameter 0 8 0 
Ditto, ; inch, at r cock 0 3 0 
One inch ditto 5 0 
Braſs-cocks, of an inch wad A half Mika ER 
meter, with boſles, lenden and n Wes”: 
on. per cock ; „ 0 
Ditto, of inch, per pock' © 4. 0 
F 3 0 


er ; inch, per cock 2 ; 


8 * 
{LECTURE n 
of Masoxs Worx. 


Hage already ſaid ſo much of the ple 
and properties of building, I hope my reader 
will — = a eration on rp, as the vo- 
lume is already ſtretched beyond the intended ſize. 
Notwithſtanding, it is a noble art, and bears its 
date ever ſince the firſt intent of abel. the ſon of 
Lamech, who invented the firſt 1 e of ſtones 
and trees. 


Maſonry hath i in its practice every definitive prin- 
ciple of geometry, and is not turpalled by wy of 
the liberal arts. 

The way that maſons value their work ſolid, * 


firſt to conſider the cubical meaſurement of the 
one, 


© © © 


ſuperficial | 1 0 8 
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fond, and the work as ſuperficial, reckoning. no- 
thing for what is not ſeen; accounting all ſtone un- 
* two inches as ſuperficial; "what 1 above this, 
inches, as ſolid meaſure. 1100 0 

ey and aſhler fronts, of Portland fone, bo a 


* 
= 


the maſters charge per foot ſuperficial 4 8 
Surveyors allow from 18. 3d. te n 

Beſides, meaſuring the ſolidity of the keys. 

hone or bonds, which go through the” 

wall, and charged per foot eube F K b 


The value of materials to a foot of key 
and aſhler work, conſidering the ſawing and 
the veins that often are detrimental in the 
way Ap! a block of ſtone, which cannot 
before be ſeen, is worth, with materials to 
ſetting, per foot fu erficial gd. labour to 
ſquaring, rubbing, fitting, &c. is worth 6d. 
therefore the price allowed by ſutyeyors 1s 
not in the leaſt exorbitant art »* 6 
Plain-work, as curbs to iron-rails, Ke. N 
at per foot ſuperficial 4 
The ſtone at per foot cube 
Holes for iron- bars, cut in "EY at per Pee. e 
Portland aſtragal . are worth: "_ foot 


oe ha 


the ſolidity of the tone: as 3 £ 
Ditto, plain ſteps, per foot fuperſicial 0" 
Portland coping, a foot wide, per foot run 1 10 
Mouldings of 1 lone, of all forts, | 


at pf ow foot ſuperficial 5 
ircular ditto 2ͤ ' 
the ſtone meaſured as ſolid. 115-40, eee, 
Slips and mantles to chimnies, of Port- 
land ſtone, are worth at per foot ſuperficial 1.0 
Ditto, ſuperficial moulding to chimnies W 


with ſtone, per foot _ 2 


Portland 


1 % * 
c 1 
Ar K F 
5 3.6344 SETS f 
. L « : 
4 «Yr 


& 7 vi 1 * 


=: Portland 5 at per 1 * 
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„Portland paving at per foot Gre = 


The ſhafts of columps, of P 


per foot ſuperficial. To. carl le bus 


a Baſes and caps to ditt 
Ditto columns. fluted, and e of. 
One, labour only Ys: Fine * 
the Stone valued as 8 ha 
Doric intablatures o ſtone a at Land foot 
ſuperficial. 40 ict xo} nin. T1 
Carving: the capitols. of Corinthian and 
con liens, orders. at. per foot erk 
alian marble at per foot cube 
* work on dithto, 28 {lips and | 
mantles, at. per foot — 
Slabs of ditto. at by Sa 8 #3 
Dove marble in flabs at per foot 
:) Mouldings of chimney-pieces, &e. of 


A 
* 


any ſort of marble at per foot luperſici- oy 


al, from s. 6d. to — —q 
the marble valued extra. 
Marble, of different "Rhee —_ i 
valued according to its quality, and is 
from 11. 18. _ foot cube to EO 
Small mouldings of moprble: at per foot 
run from 6d. to 5 
Portland geometry-lleps are worth | 
per foot ſuperficial 
The ſtone for thoſe muſt be valued at 
per foot 
on account of the variet of blocks that 
mult be opened beſore thoſe can be all 
got ſound. 
Fire- ſtone covings with materials at 
per f 1 


l 


nd ſtone, BY 


a 5. d 
14 0 
1 6 
2 
e 0 
2 9 
e 
0 5 6 
11 0 
wy 0 
a: 4M 0 
0 4 6 
0 5 0 
3. „ 9 
0 1 0 
0 1 0 
5 1 2 


Ditto 


© oO 


O 


a, 
0 
6 
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Ditto in hearths per ditto 9 
Purbeck ſteps, at per foot run with 
n VV 6 

Purbeck paving. in random-courſes 
at per foot _ | 8 

Old purbeck paving at per foot ſquar- _ 

| | | 2 


ed and new laid 


3 


Oo 


My reader may perhaps wonder why I have not 
in maſons work Be =) with the value and la- 

bour as in other work. I own it was my intent, but 
hearing of the laudable deſign now on foot of the 
maſters raiſing the mens wages three ſhillings per 
week, I therefore made the digreſſion, knowing well 
that their prices will not be in the leaſt extravagant 
when that 1s put in execution; therefore, I hope, 
as my whole motive is deſigned for the benefit of 
mankind, I ſhall be freed from all aſperſions in the 
above particular, in deviating from my general 


plan, 


LECTURE LIX. 
Of ESTIMATING n General. 


I Almoſt think it unneceſſary to mention eſtima- 
ting in general, ſince I have been ſo particular 
in all the component parts of a building, which 
might be by the learner eaſily put or compiled to- 

ether; however, to prevent every argument that 


might be offered, touching my nec I ſhall pro- 


8 
poſe the ſimpleſt and moſt conciſe method in my 


power, in order that the learner may have no 
doubt of my fully acquieſcing with every R 
Dd of 
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of my propoſals, as well as my ardency to ſerve 
him in every article that occurs to my memory. 

Many ſurveyors have, or propoſe methods for 
eſtimating, by knowing the exterior dimenſions of 
a building, that 1s, gueſſing at the expence by the 
number of ſquares th houſe contains; but this is 
a very uncertain rule, and can never be followed 
with any degree of certainty, unleſs all build- 
-ings were finiſhed in one manner, and conſiſted 
61 10 other variations than the ſize of the ſtruc- 
ture; in ſuch a caſe a proper criterion might be 
formed; but, as this never can happen, it is obvi- 
ous that any examples laid down of this nature 
could only (like the artiſt, who pretends to the 
world, he hath a power adequate to the uncertain 
changes of fortune in the calculation of the lotteries) 
amuſe, without the leaſt benefit or advantage. 

The only and general thought Fegülreck in eſti- 
mating a building, 1s, to be well appriſed of the 
intent, both reſpecting the ſize of every part and 
particular, as well as the manner and mode of exe- 
cution; without a concluſion of theſe principles, 
the greateſt judge in nature, can only gueſs at the 


expence ; theſe things being fixed, the drawings 


will point out the ſize of every part, and the prices 
before mentioned, applied to every particular, ac- 
cording to the different dimenſions, will form a near 
certainty for the whole. | 

If the learner hath no drawings given, and 
has only an idea propounded by the gentle- 
man, what ſort of a ſtructure he would chuſe, 
and what expence he had ſettled within him- 
ſelf, to be finiſhed after ſuch and ſuch a manner; 


let him make firſt, a drawing of the plan and 


elevation, (having firſt examined the ground for 


the conſequence of the under-filings) by which 5 
wil 


bay 


— 


— 2 DP 


9 4 „ 


. 


— — 


ny 9. 


tile, &c. 
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vill be able to come at the expence of the piling, 
planking, &c. if any required; proceed then to take 
the value of the foundation, as digging and taking 
away the earth, next the brick-work, ſtone, &c. in 
the foundation, which is eaſily calculated as I have 
before obſerved, according to the height of the 
building; then the expence of the brick work 
only, in the baſement-ſtory, both outward and in- 
ward walls, vaults and ceſs-pools, &c. then the 
brick-work in the firſt ſtory, or ground- floor; and 
ſo from ſtory _— to the top of the edifice, top- 
ing of chimneys, &c. with all the arches, tiling, 
and every other incident in brick-layers work. 

Secondly, according to the ſize of the houſe, let 
him calculate the ſcantlings of the different timbers 
m every ſtory for the floors, as well as the lintels, 
wood-bricks, diſcharging-pieces, bond-timbers, &c. 
what is meaſured cubical, and what by the ſquare, 
as well as door-caſes, centers, both for vaults, 
openings, and apertures, not omitting the trimmers, 
ys. wh arched or coach-headed, roofing, plates, 
tie-beams, guttering, boarding, raftors-feet, nor 
any e where a piece of timber may be re- 
quired. 

, Thirdly, the ſaſh-frames and ſaſhes, throughout 
the whole houſe. 

Fourthly, the covering, whether lead, ſlate, or 
Fiſthly, the joiners-work in every room, on every 
floor, the quality as well as „ e of materials, 
not forgetting the furring of walls, floors, &c. 
bracketing to cornices, glue, nails, and every other 
incident; likewiſe, the — in every reſpect and 


part, according to their bearings, whether with or 
without carriages; nails, ſcrews, glue, templets, 


cilinders, &c. the caſualty of removing lumber and 
ry” „„ . other 
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other incidents, that may retard the progreſs of 
your practice. TEL e ls 

Sixthly, the plaiſterers-work after the ſame man- 
ner in every room, with the gentleman's propoſals 
of ornaments, decorations, &c. making allow- 
ances for the inconveniences that . attend 
the progreſs of their work, by ſcaffolding, &c. 

Seventhly, the maſons-work both without and 
within, as ſteps, aſhlers, facios, coping, quoins, 
ruſticks, pavings, floors, hearths, jambs, mantles, 
coverings, caps, carvings, &c. all according to 
their different ſize and value; omitting nothing in 
this buſineſs more than the reſt. _ 

Eighthly, the painters - work all through the 
houſe ; every floor ſeparate, and let every part and 
portion that hath variations be ſtrictly nominated : 
the number of times required to. be done over, with 
obſervations of fronts, and other work that is paid 
by the foot, whether run or ſuperficial. g 

Ninthly, the glaziers-work in every reſpect and 

art the 4 as in other branches. 8 | 
Tenthly, the carvers-work alſo in every article, 
which muſt be moſt ſtrictly conſidered in eve 

oint, becauſe of the great expence attending this 
Bauen branch. Je FIG Fr: 

Eleventhly, the plumbers-work, both touching 
the capping of cornices, fronts, facios, gutters, 
hips, vallies, fixtures, pipes for ſuillage, pumps, 
drains, water-cloſets, &c. ſoldering, and every 
other incident required. e 

The ſame of {miths-work, paviours, &c. that 
will cauſe any expence. 4 

After thoſe matters are all noticed, ſum up the 
whole, to anſwer the ſketch given; if you run 
above the ſtipulated price, ſuch contractions in the 
mode of ng mult be made as will reduce = 

plan 


Truſſed partitions 
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an to the gentleman's propoſals, if he will not 
*: We otherwiſe to what the purport of 
his intention amounts to. „ 
The beſt and moſt ſure way to be perfect, and 
to a ſtrict nicety in every particular, is to make 


drawings of every room and part with the orna- 


ments prefixt, as well as the ſection, plan, and 
elevation of the whole: alſo, mark every room, 
and every branch to each apartment or floor; and 
in ſumming up the whole, take care to allow a ſuf- 
ficiency for caſualties, that in the execution you 
may not much exceed your ſtipulated ſum, and 
incur the gentleman's diſpleaſure. 


LECTURE LX. 


SCHEDULE of PRICES 40 TASk-MAsT ERS. 
Of Carpenters Taſk-Work. 


ING-polt roofs with purlines, &c. . 
and fixing on the irons at per ſq. 1 
Ditto common roofs per ſquare 
Bridged floors, with binding joiſts inclu- 
ded, at per {ſquare : 
Common naked floors per ſquare 
Ceiling ditto per ſquare — 


© GO 0 N 


Common partitions per ſpuare — 
Plates, bond-timbers, e 
lintels, &c. at per hundred feet run 
Centring to vaults rough — 


If groined 


Centers to apertures at per foot 
Bridged -gutters at per foot ſuperf. 
Ditto vally-boards per foot — 


o O OG MAG 08 
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other incidents, that may retard the progreſs of 
your practice. — 4 
Sixthly, the plaiſterers-work after the ſame man- 
ner in every room, with the gentleman's propoſals 
of ornaments, decorations, &c. _— allow- 
ances for the inconveniences that generally attend 
the progreſs of their work, by ſcaffolding, &c. 
Seventhly, the maſons-work both without and 
within, as ſteps, aſhlers, facios, coping, quoins, 
ruſticks, pavings, floors, hearths, jambs, mantles, 
coverings, caps, carvings, &c. all according to 
their dilfetent ſize and value ; omitting nothing in 
this buſineſs more than the reſt. _ 
Eighthly, the painters - work all through the 
houſe; every floor ſeparate, and let every part and 
ortion that hath variations be ſtrictly nominated : 
the number of times required to be done over, with 
obſervations of fronts, and other work that 1s paid 
by the foot, whether run or ſuperficial. 
Ninthly, the glaziers-work in every reſpect and 
art the oe as in other branches. 
Tenthly, the carvers-work alſo in every article, 
which muſt be moſt ſtrictly conſidered in eve 
oint, becauſe of the great expence attending this 
Feat Fach 77 | 7x91 
Eleventhly, the plumbers-work, both touching 
the capping of cornices, fronts, facios, gutters, 
hips, vallies, fixtures, pipes for ſuillage, pumps, 
drains, water-cloſets, &c. ſoldering, and every 
other incident required. DL, - 
The ſame of ſmiths-work, paviours, &c. that 
will cauſe any expence. FL 
After thoſe matters are all noticed, ſum up the 
whole, to anſwer the ſketch given; if you run 
above the ſtipulated price, ſuch contractions in the 
mode of finiſhing muſt be made as will reduce =-_ 
1 5 plan 


lintels, &c. at per hundred feet run 
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3 the gentleman's propoſals, if he will not 


be reconciled otherwiſe to what the purport of 


his intention amounts to. f „ 
The beſt and moſt ſure way to be perfect, and 
to a ſtrict nicety in every particular, is to make 
drawings of every room and part with the orna- 
ments prefixt, as well as the ſection, plan, and 


elevation of the whole: alſo, mark every room, 


and every branch to each apartment or floor; and 
in ſumming up the whole, take care to allow a ſuf- 
ficiency for caſualties, that in the execution you 
may not much exceed your ſhpulated ſum, and 
incur the gentleman's diſpleaſure. 


LECTURE LE 


SCHEDULE of PRICEs to Tasx-MASTERS. 
Of Carpenters Taſk-Work. 


ING-poſt roofs with purlines, &c. 5. 
and fixing on the irons at per ſq. 1 
Ditto common roots per ſquare | 
Bridged floors, with binding joiſts inclu- 
ded, at per {ſquare 
Common naked floors per ſquare 
Ceiling ditto per ſquare  — 
Truſſed partitions 92 5 
Common partitions per ſpuare — 
Plates, bond-timbers, e 


© OO © 0 


Centring to vaults rough — 
If groined x 


Centers to apertures at per foot 
Bridged-gutters at per foot ſuperf. 
Ditto vally-boards per foot — 
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Raftors-feet and eaves-board per foot 
run : | 
Framing the carcaſes of houſes per ſq. 
 Door-caſes per foot — — 
If rabbited and beaded 
Bracketing to r cornices run 
Clean-dowelled-floors per ſquare 
Second beſt ditto 
Streight joint ditto of board — 
Ditto with battins _ 
_  Folding-floors per ſquare — 
Furring: joiſts per ſquare — 
Liſting- boards per liſt — 


Doors ovolo and flat on both ſides per 


foot | 
Ditto ſtuck on one fide ſquare back 
Doors with fancy-mouldings quirked per 
foot 5 
Aſtragal- mouldings on the pannels to 
ditto at per foot run | 


All window-ſhutters per foot ovolo, and 


. * 


flat, ſquare behind, hung ſingle _ 
Ditto hung double — 
if ſtuck with a quirk moulding. 
Bead and fluſh behind, and hung double, 
are worth per foot — 5 
Aſtragal-mouldings on the pannels to 
ditto — | 
Back-ſhutters framed ſquare ur 
If bead and but hung double — 
Plain clamped back-ſhutters per foot 


Framing linings : 
Doors Read and fluſh, &c. both fides, 
per foot 


Ditto beaded on one fide 
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Bead and fluſh ſnutters to outfide work 


Saſhes and frames with oak-ca 


beads, &c. together 


Ditto with mahogany ſaſhes 
Fir ſaſhes and frames together per foot 
Venetian and Palladian windo 


and ſaſhes at per foot 


Mouldings of all forts at per foot 


Columns at per foot 
Pilaſters ditto - 


— 


— 


lings, ſoils, 


W- frames 


Fluting columns, or pilaſters, the flutes 


at per foot run 


If cabled as far as the length of ditto 
Doric frieſes at per foot ſuperficial 
Doric blocks plain per foot 


Raking ditto 
Ditto with enrichments 


Frets 6 inches broad, per foot 


Small frets pe foot, run 
A er foot run 


Fluting of facios 


Frieſes fluted and bead per foot run; the 
plane of the frieſe at per foot ſuperficial 
The beads and flutes run at | 
The method of meaſuring ditto, 1s, to 
take the length of one flute, and multiply 
the number of flutes in the friefe. | 
Terms to chimney-pieces per foot ſuperf. 


Gluing up Ionic caps 
piece 


for carvers at per 


Corinthian ditto per foot ſuperficial 


—— — 


Dado per yard 
Torus ſkirting per foot 


Up ſtair- caſes double meaſure. 
Horſe- plane courſes per foot run 


| O-gees per foot run 


0.00 t 


oo 0 O00 


© © 


EN. 
SS OO tou no 


. A GO G Oe = 


MM Hos. 


The Univerſal BRI TI SH Builder, 229 


Bo 


. ts 


te tw 


224 AREx to Civil Architecture: Or, 


Dog-legged ſtairs at per ſtory 
1 1 per e 
Ditto with clean ſteps . 
Newels at per foot run 
Strings at per foot ſuperficial 
Balluſters er piece 
If 1 | — — | 
Geometry- ſtairs moulded ,underneath 
as the bracket, per foot | 0 o 
Or per ſtep | — ib a0 
Steps hung in 1he wall at per foot o©o. o 
The ſtring at per foot, if upon a cir- 
cular or . plan , 6 


0 0 0 
000000 O 
© YO +0 Os O 


There is a method of doing geometry-ſtairs with- 
out a ſtring, although they be not moulded un- 


derneath the ſteps. This is done by mitring the 


bracket, and fixing it to the end of every ſtep, be- 
fore they are put up, and leaving them long e- 
nough to exceed the width of the under- ſide of the 
ſtep, ſo as the ſucceeding one ſhall take and lay 
upon this, in regular form all the way to the top; 
Wor they are up, you may ſhoot ſtreight the un- 
der edge of the brackets, which will appear like 
the under edge of a ſtring; alſo, when they are up, 

ou may put up a fillet on the inſide, which wall 
* the ends of the laths, and be a kind of ſtiffen- 
ing to the brackets, or artificial ſtring. 

Theſe are much the cheapeſt of all ſtairs, and 
may be done to any plan, with a good appear- 
ance, by putting a neat aſtragal moulding to the 
lover edge, juſt under the wh: an 
The learner may obſerve, that thoſe brackets 
need not be longer than what will be adequate to 
receive the furrings, and the laths and plaiſter. 


My 


bal .o 
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My reader will excuſe my making this digreſſion. 
Theſe ſort of ſtairs I had omitted mentioning in 
their proper place; however, I will cloak my neg- 
let under the old proverb, that it is better late 


than never. Rs rH 
Theſe ſorts of ſtairs are worth per foot, 5. d. 
labour only, when hung in the wall o 71 
Plain brackets to ſtairs per piece o 6 
Circular ditto | — 1 
Mahogany hand- rails to ſtairs to circular 
plans, glu in thickneſſes, at per foot fu- 
perficia 1 7 
The cilinder, either done by day, or al- 
lowed per foot, the run of the circular part 
of the rail | — , Aa. 
All twiſts to ſcrolls — 5 O 
Streight rail of mahogany 1 3 
Ramps double meaſure, or 2 
Deal ſtreight rail | 1 O 
IJ viſt to ditto — 4 0 
Shelves per foot — 0 33 
Linings of all ſorts — O 23 
All plain linings to door-caſes o 3 
LECTURE IX 
Of BRICKLAYERS TASK-WORK. 
THE maſter to find all materials and C. 5. d. 
ſcaffolding, _ Jo 
Common brick-work, per rod 1 9 © 
Camber arches, rumbed gauged and 
let, per foot „ 6 & 2 
Circular ditto b 0 
E e Ditto 
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3 £95. d. 
Ditto to a nitch per foot 0 3 6 

A circular arch upon a circular plan 
double meaſure e & 3 © 
Brick cornices per foot ſuperficial o''2 6 
Plain tiling per ſquare oO 5 0 
Ditto pan-tiling pointed 0 5 0 


LECTURE. LXII. 
Of Prais TER ERS Tasx-Work. 


LL ceilings per yard 
Ditto walls with three coats on laths 
Ditto two coats floated 
Walls floated per yard 
Stucco per yard 
All plain cornices per foot 
Ditto fully enriched 
Common block cornices per foot 
Dentil ditto 


tl 


0 0 -O O0 OOo o 
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TJLECTURE LXII. 
- , Of Masons Tasx-Work. 


Ometimes maſons let their men to taſk-work, 
though it is but ſeldom; I ſhall therefore men- 
tion two or three prices in particular caſes, and 
which may be a better method of calculation than 
what they generally go by in taſk-work. 
The maſons method of taking work is by the 
piece in many jobbs, as frontiſpieces, &c. but ! 
think 1t rather an irregular RoW of proceeding, 


without one advantage to recommend it. M 
ron- 


K 
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— 


re- laid, at per 100 feet 
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Frontiſpieces of the Doric order, when done by 
the piece, may be charged from 10l. to 12 guineas, 
according to the enrichments that are upon them; 
but the beſt way is to meaſure them by the foot ſu- 

erficial, and value the different works after the fol- 
bes prices. 


LE 


* 


The columns at per foot ſuperficial , 
Baſes and capitols per ditto 
Fluting and cabling columns in Portland 
ſtone, the run of the flutes at per foot O 
All mouldings at per foot 0 
Frieſes to Doric cornices per foot 5 
Mutules level at per piece 4 
Raking ditto — 4 
All the plain work per foot 0 
Pons ſteps per foot run 0 
7 
8 

4 
3 
0 
0 


8 0 2 


CN OO O O © 


Geometry ditto, and ſet off, per foot run 
Paving with Portland ſtone, per 100 feet, 
from 5s. to 
Purbeck in random; courſes per 100 

Old Purbeck taken up, new ſquared, and 


v 


| Key and aſhler fronts per foot 
Holes cut for iron paliſades per piece 


22  QO 


8 


As there is ſeldom any other branches done taſk- 
work, I beg my reader, when he hath other ſorts 
of work, and not above mentioned, he will have 
recourſe to the other parts of the book, where the 
labour required is proved, and get as much as he 
can, 
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ARTS H-MAE 


Adapted to and propoſed for Students in the 


BUILDING BRANCH. 
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A R.. TH M ET 1. 


L EST RE A 
INTRODUCTION. 


. is a Greek word, and imports an 
art or ſcience that teaches the uſe and proper- 
ties of figures, or the right art of numbering and 
denoting any given quantity with proper characters 
and to expreſs them by words which is called No- 
tation. There are many kinds of notation b 
which quantity 1s expreſſed, but what I mean in this 
lecture to treat of, is figural, or the manner of ex- 
preſſing quantities by the ten Arabic characters, 
VIZ. 1, 2, 4. 5 6, 785 9, O. _ 
Arithmetic 1s divided into three parts, two of 
_ are properly called natural, and the third ar- 
tificial: 3 
The firſt is that kind of Arithmetic which is called 
Vulgar, and which is the doctrine of whole num- 


bers, and the moſt plain and eaſy, becauſe every 
unit, 


x 


292 AEKxv to Civil Architecture: Or, 


unit, or one, (which 1s called an integer) denotes 
or ſignifies one intire thing, or quantity, of ſome 
kind of ſpecies; as a ſtone, a rule, &c. 
The ſecond, is the doctrine of broken quantities, 
or parts of units, or integers, which is called Vul- 
ar- fractions; and wherein the unit, or integer, is 
Ad into a number of even or uneven parts: as 
for example. | 5 
If a foot be the given or propoſed unit, or inte- 
ger, and be divided into twelve inches, then one 


inch becomes a fraction or twelfth part; two inches 


one- ſixth, three inches one-fourth part thereof. 

This part of arithmetic may be conſidered either 
as pure, conſiſting of fractional parts only, each leſs 
than an unit; as quarters, halves, &c. or of inte- 

ers and fractional parts intermixed; as one and a 
alf ; two and one third- part of one, &c. 

The third part which is called Artificial, is alſo 
called Decimal- arithmetic, which is an artificial me- 
thod of working fractions and broken numbers, in 
a different and (by ſome thought) much eaſier 
than that of vulgar-iractions. | | 


Decimals took their name from the Latin Decem, 


or ten, into which evegy integer is ſuppoſed to be 
divided; and in many caſes every ſub-diviſion is 
ſubdivided again into ten leſſer parts, &c. Suppoſe 
one foot in length to be an integer, or unit given, 
and let it be divided into ten equal parts, then we 
ſay the foot is decimally divided ; and ifevery tenth- 
part be decimally divided again in the like manner 
then the foot will be divided into one hundred parts, 
and is then ſaid to be centeſimally divided. 
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e rü 
25 Of NUMERATION. 


UMERATION is accounted the firſt part of A- 
N rithmetic, and it 1s to know how to read a ſum 
of figures expreſſed in writing; or to write down 
any ſum to be expreſſed; to the doing of which 
there are four things neceſſary ; firſt to know the 
number which 1s nine ; 3 their ſhapes which 
are 1, 2, 5 4, 5, 6, 7, 8, 9, of which the firſt to- 
ward the left hand ever ſignifieth one; the ſecond 
two, the third three, &c. thirdly to know the value 
of their places; laſtly, how their proper ſignification 
is attained thereby. e 
The value of their places is thus: when two, 
three, or more figures ſtand in one ſum, that is, 
without any point, line, or comma betwixt them, 
as 321, that place next the right-hand where the 
figure 1 ſtandeth, is called the place of unity, or 
units, and the figure 1 ſtandeth in that place for 1 
only, and the figure 2, when it is found in that firſt 
place, ſtands only for 2, and fo of all the reſt. 

But in the ſum 321, above expreſſed, the figure 
2 in the ſecond place, and every place contains the 
value of that place before towards the right hand 
ten times; therefore the figure 2 doth not in this 
ſecond place ſignify 2, but ten times 2, that is, 20; 
and ſo the figure of g, if it had been in that ſecond 
mg would have ſignified ten times g, that 1s, go, 
ut being here in the third place, it py Maga ten 
times go, that is, 300, and ſo the whole lum 321 1s 


to be read three hundred and twenty one. 
It is hereby ſeen how their proper ſignifications, 
which were three, two, and one, are altered by 


Ft being 
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being thus placed, and the ſum, which would but 
have been fix, is three hundred twenty and one. 
In like ſort,” if there had been more places, as 
ſeven, the value 1s quite through increaſed ten 
times, by being a place more towards the left 
hand, as in the ſum 1111111; the figure 1 in the 
ſecond place ſtands for ten times one, that is, ten; 
in the third for ten times ten, which 1s one hun- 
dred; m the fourth for ten hundred, which is cal- 
led a thouſand; in the fifth for ten thouſand; in 
the ſixth for-ten times ten thouſand, which is an 
hundred thouſand ; in the laſt, or ſeventh place, 
for ten hundred thouſand, which is called a mil- 
lion; and ſo on, if there were more places. Ob- 
ſerve the ſame order to infinity, beyond all earthly 
value. ib „ * 
Now, to read this readily,” make a prick over 
the place of unity; another the third from it, and 
over every third, - {till towards the left-hand ; for 
fo thoſe points will be over the places of units, 
| thouſands, and millions ; and ſo beginning at the, 
| laſt figure that is at the left hand, read one million, 
| and becauſe the three following towards the right 
| ſignify properly one hundred and eleyen, but the 
1 es belonging to them laying in the place of thou- 
| ands, call one hundred and eleven thouſand ; and 
| the three remaining being under the point over uni- 
| ty, ſignify only one hundred and eleven ; and all 
| three points, read together in one ſum, make one 


” 


c 
a 
million one hundred and eleven thouſand one hun- ! 
0 
[ 


uno Beds; ith *- tas. 


nh — —  — — — 
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| dred and eleven. | 3 

2 In like manner, if this number 87654352, were 
given to be read (according to the former direc- t 
tion) make pricks over every third figure, 1 
with the firſt figure towards the right hand, (whic 


15 0 


t 


\ 
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is the place of unity) and then will your number 


ſtand thus 87654352; then for the ready reading of 
them, (becauſe the third prick ſignifies millions) call 
all the figures towards the left hand from that prick, 
millions, which in the example are 8 and 7, begin 
and fay 87 millions 654 thouſand 352, which at 
length, are 5 ſeven millions ſix hundred and 
fifty four thouſand three hundred and fifty two; and 


ſo any other number in like manner. 


LIE CTU RE LXVI. 
_ Of AbpprTION. 


Dprrio is the gathering or collecting of two 
or more ſums, either of one or of divers de- 
nominators, into one ſum, which 1s called the ag- 
egate, total, or groſs ſum. In addition of num- 
= of one denomination, the order is to ſet the 
numbers to be added, one directly under the other; 
that 1s to ſay, units under units, tens under tens, 
hundreds under hundreds, thouſands under thou- 


ſands. 
u r 


Having placed your numbers to be added in due 
order one under another, draw a line under them, 
and begin at the lowermoſt figure towards your 
right hand, and add that to the next figure above, 
and the ſum of them to the next figure above that, 
proceeding in this order till you have added the line 
together; which when done, conſider how many 
tens are contained in that line; and for every ten 
carry one to the next column; but if there are any 
odd digits, you muſt ſet them down beneath the. 
wes. Fra ſtroke, 


236 A Key to Civil Architecture: Or, 


ſtrke, juſt under the line you have added together; 
having thus finiſned the addition of one line, pro- 
ceed to the next; and from thence to the third, and 


ing will make this plain. _ 155 
Example the Firſt, of whole Numbers. 


Let the ſeveral ſums given to be added be 9874, 
6436, 1423, 6788; having thus placed 


them under one another, as in the margin 9874 
is done, draw a line under them; then ©6436 
begin your addition at the lowermoſt 142 
figure to the right hand, ſay 8 and g is 6788 


eleven, and 6 is ſeventeen, and 4 is twenty- 


one, there is 2 tens and 1 remaining, I 24521 


place the 1 under the line, and carry the 
two tens to the next row, faying 2 which I carry 
and 8 is ten, and 2 is twelve, and 3 is fifteen, and 
7 1s twenty-two, in which row there 1s two tens 
to carry, and 2 remains which I place as before; 
again proceed to the next column, ſaying 2 and 7 
is nine, and 4 is thirteen, and 4 is ſeventeen, and 
8 is twenty-five, ſet down five and carry two again 
to the next, faying, two I carry and 61s eight, and 
1 is nine, and 6 is fifteen, and 9g is twenty-four, 
which ſet down under the margin; ſo the aggregate 
or groſs ſum is twenty-four thouſand five hundred 
and twenty-one. . 

In the addition of divers denominations, this 1s 
to be obſerved, viz. place all the numbers of the 
ſame denomination one dire&ly under another, as 
inches under inches, feet under feet, yards under 
yards, ſquares under ſquares ; then draw a line un- 
der them, and begin your addition with the ſmalleſt 
number or leaſt e firſt, always obſerv- 

| ing 


ſo forward be there never ſo many. The folloy- 


814 © Fin po my « % © ff Aw tA 


— — 


— my hg] woe 


added, and this may be done without defacing the 


9 inches 1s leſs than a foot, you have nothing to 


3 


— 
EET" « b. 
es he 
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ing how many times the next greater denomination 
is continued in that leaſt; and for every time carry 
one unit to the next place, as before you did the 
tens, taking care to ſet down the remains if any be; 
then add the next denomination together, taking 
care how often the next greater denomination is 
contained in that, and ſo proceed be they ever ſo 
many, from parts to inches, inches to feet, feet to 
yards, yards to ſquares, rods, poles, or perches. 

As all the 8 of addition are built upon the 
ſame reaſon, ſo the method of pointing may ſerve 
as a general rule, when any denomination is to be 


” L * 7 * 
9 CY 
: 5 * * 
3 AY « — 2 
| C ET _- 
1 — POS. LEE =” BY \ 
E = ow ©, ww > 4 von Oo 


. 
5 5 RE — 7 

2 3 
8 RE. * 

5 = y—> &.- 

* 2 Dl 8 — 
L a 4 I >0EP 

- * = Ta n 


figures. art” | 
| EXAMPLES. 


Let the ſeyeral denominations to be added be ſet 
down as in the margin, ſuppoſe the work of dif- 
ferent rooms done be as ious 5 8 
| | Yas. Ft. Ii 
To dado on the ground floor 127 7 6 
To ditto one pair of ſtairs 162 5 3 


290 3 9 
Proceed and begin at the inches, laying, g and 


ſix is 9, which I write under the inches, and as 


carry to the next denomination, but ſay 5 and 
7 is twelve; now, as 9 {quare feet are a yard, you 
muſt. ſet the remainder three under the denomi- 
nation of feet, and carry one to the next column, a 
ſaying, 1 and 6 is ſeven, and 2 is nine, which ſet of 
down and ſay 1 and 1 is 2, which makes 290 yards 0 
3 feet 9 inches. 

n A ſur· 
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A ſurveyor having meaſured and e the 
different dimenſions of brick-work, ſet them down 
for addition as follows: _. 4-005 BY 

© OS 57 Rods Frt. 
To foundations, vaults, &c. 


6 
The ſeveral walls in the firſt ſtory 9 80 
5 6 - 


Ditto to the ſecond 43 
Attic- ſtory „ 84 
Gable- ends and chimnies 1 10 
31 4 


My reader muſt obſerve that a rod of brick-work 
is 272 and 3, therefore muſt prick at 272 feet; if not 
ſo much, ſet down the remains of feet, and add up 
the rods, and theſe examples may ſerve for every 
thing elſe of whatever denomination. 


Addition of Feet and Inches. 


In. | 

53 6 | Note, for every 12. inches 
42 8 carry one to the feet. 
9 


* 


— ä 


178 10 
Addition of Yards, Feet; and Inches: 


Yds. Ft. In.] Note, as nine feet are a 
12 9 4 yard, ſo at every nine 
3 feet you muſt carry i to 
n * as in the ex- 

—— :ſm ample. 


179 


Addition 


@ 


229 GoT 


The Univerſal BRITISH Builder. 239 


Addition of Lime and Sand. 
Example. the Firſt, of Lime. 


Hun. Bags. 

15 14 J Rule, for every 2 
3 05 buſhels carry . 

4 to the hundreds, 


Collect into one 
ſum theſe ſeveral 
quantities of lime, 
viz. 


3 1 3 1 teger Ss 


16 = 
Note, twenty-five bags, which ought each to be 


a buſhel, is accounted one hundred of lime in Lon- 


don; and in many countries 3o buſhels is called a 
load. 
| Of Sand. 


Loads Buſhels 


2 o4 ] Rule, for every 18 
Colle& into one fum 5 4 buſhels carry one to 
theſe ſeveral quantities 2 15 the loads, and add 
of ſand. 29 12 them, as whole num- 


16 18 bers. 


1% 0 es; 
Note, a load of ſand is 18 heaped buſhels. 


Addition of Bricks. 


Loads Bricks 


Note, 500 bricks are a 2 148 Rule, for every 500 
load, add theſe ſeveral 6 193 carry one to the loads, 
quantities into one ſum, 4 050 and add them as whole 
viz. 7 : numbers, 


7 240 


20 . 131 


of 


W--. 5 12 which add as in- 
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- _ * 1 I et FO RY TY nn = i - — 2 5 — — — 1 * — 2 — . io p 3 * re 1 22 — 2 8 
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r 
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A UT 
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— + 4+**®. 4. I = —— ©. 
he) ont? 0 8 


n 
12 2 


1 8 
21 . — 


On 8 4 an” r 1 — 
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240 : A Key to Civil Architecture: Or, 


Of Timber and Planks. 


Yds. ? F t By 
Colle& into one ſum the 8 | 99 For every 50 carry one 
ſeveral quantities, viz. | 40 to the loads, and add 
| * 5 23 them as whole num- 
14 fer 0 
3 _ | 
26 - - og 


Note, 50 feet ſolid make one load. 


J Solid Yards. 


- | ; Yds. | Ft. 
7 0% BR js 
2 22 | Note, for every 27 carry one to 
5 15 the yards. 1 
1 | W 


Having done ſo much of addition, I ſhall con- 
clude the lecture with this obſervation, that one 
load of earth is one ſolid yard. 

A hundred weight of lead, nails, iron, &c. 1s 
is 112 pounds; a hundred weight of deals or nails 
ſix ſcore or 120 Ib. e 

A bundle of five. feet laths 100, and of 4 feet 
ditto 120, which ſhould be 1 inch and; broad, as 
it 15 expected a bundle of laths of whatever length 
is to cover the ſame; for what is wanting in length 
is made up in number. 


LECTURE 


ne 
Id 


nu us WW OT 
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LECTURE LXVII. 


17 
1 5. 


SUB TR ACTION 
Fx Er, IxcRHESs, and Panrs. | 
n. qr. Ft. In. qr. 


From 2746 7 Y 9364 2 4 
ene 


2422-22 /> 1900 6 O 
Note, that 1 in inches you borrow twelve. 


Sultraftion o Yards, Feet, and Lg Inches. 


460 0. 6: 24 + 3 
T 


08 1 0 . -@: 206 | 
Note, as you borrow 12 at the inches, and car- 
ry one to the feet, ſo you borrow g at the Jeet 
and carry a to the yards. | 


Subtraftion of fruare Yards and /quare Feet. 


Yau. Ft, Yds. Ft. 
47 5 02 © 
Mc 3 
10 38 8 


Note, here at the feet you borrow ꝗ and carry one 
to the yards, becauſe g ſquare- feet makes a ſquare- 


yard, 


Gig -. Sub- 
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Subtraction of folid yards. 


Vds. Ft. Vas. Ft. 


55 17 78 18 
0 1 20 
10 15 a 24 25 


Here, as 27 feet is a yard ſolid, ſo you borrow 27 
at feet, and carry 1 to the yards. 


Of ſquares of flooring, &c. 


Square feet. _ Square feet. 
* 11 26 04 
1 7 1 


—— 


80 40 „„ = oo op 
Here, as 100 ſquare feet make one ſquare, ſo at 
the feet you borrow 100, and carry 1 to the 
ſquare. S A 


As there is nothing more in ſubtraction to be 
obſerved than the denominations of which you 
borrow, I ſhall think theſe examples ſufficient, and 
proceed to multiplication. l 


LECTURE 


— — 


% <V 


The Dniverfil BRI Eis R Builder. 249 


LECTURE LXVII. 
_ Of MurrPTIcATTON. 
ULTIPLICATION is that part of arithmetic 


which teacheth how to increaſe one number 


by another, ſo that the number produced by their 


multiplication ſhall contain one of the numbers 


multiplied, ſo many times as there are units con- 

tained in the other. | | | 
Multiplication may fitly be termed a compen- 

dium of addition, for that it performeth at one 


operation the ſame which to effect by addition 


would require many. For inſtance: If it were to 
know how many 4 times 8 is, to perform this by 
addition I muſt ſet four figures of 9 one under ano- 
ther, and by adding them together I ſhall find that 
the total will contain 32. But this by multiplica- 


tion is with far more brevity, as by examples here- 


after ſhall appear. 

Before you enter upon the practice of multipli- 
cation, it is neceſſary to remember the product 
ariſing by the multiplication of any of the nine di- 
gits by any other of the ſame, as readily to know 
that g times 4 are 12, 6 times 7 are 42, 8 times 8 
are 64, &c. &c. 


In multiplication it is neceſſary to know the pro- 
duct of any two of the nine digits or figures; for 
which purpoſe the following table muſt be ſtudied 


till you have it by heart. 


8 Murri- 
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MorrIrIIcATION TABLE. 


4 


ZEl 


4111 


— 


14 


[18/21 


. 


64 8 ['88 | 96 | 


49 


72 


a 
- 
— 2 8 
* 
— 


33 


55 


66 


v9 


110 
1124 BY 


10 20130140 00 90 100 110 120 


121 132 


[ 


48 


196 


132 [144 | 


12124 


96 


60 


1 56k 
7284 


777 


108 


120 


In multiplication there are three things or terms 
to be obſerved, that is to ſay, the multiplicand, 
the multiplier or multiplicator, and the product. 

The multiplicand is the number to be multiplied. 
The multiplier is the number by which the mul- 


multiplication of the multi 


* 


together: Thus 


tiplicand is multiplied. And 
The product is the number 


hich is produced by the 
plicator and multiplicand 
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If it were required to multiply ꝙ by 6, here ꝗ is 
the multiplicand and 6 the multiplier, and theſe 
numbers multiplied make 54, which is the product; 
for 6 times ꝙ is g4, or 9 times 6 the ſame. 4 
In multiplieation it matters not which of the two 
numbers is the multiplicand, or which the multi- 
plier, for the product produced by either will be 
the ſame. But the common way is to make the 

reater number the multiplicand, and the leſſer 
the multiplier. e eee 0 40" 


* 1 * 0 0 
; : WE. . i #75 q K - 
hk * 
4 | 
3 » j# 
0 8 . 
* 5 ; 
2 
: 4 0 l 3 


4 - 
1 £4 + 


The numbers to be multiplied muſt be ſet one un- 
der another; viz. the multiplicand (or greater num- 
ber) above, and the multiplier (or leffer number) 
below; the laſt number of the multiplier under the 
laſt figure of the multiplicand; then draw a line 
under them, and having learnt the 5 table 
by rote, multiply every number of the multiplier 
into every number of the multiplicand, and ſet the 
ſeveral products under the line; then having fimiſh- 
ed your multiplication, draw a line at the bottom, 
Adu all the products together, and the ſum of 
theſe products will be the general product, as by the 

4 47 


following examples will appear. 


Let it be required to multiply 872 by 6; firſt, T 
write down 872, the multiplicand; and under it 6, 
the multiplier; then under them I draw a 

line as in the margin; then I multipl 6 into 872 
every digit of the multiplicand, ſaying 6 6 
times 2 are twelve; place 2 under the line —— 


directly under the 6, and for the ten keep 5232 
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one in your mind to carry to the next figure; then 


J ſay 6 times 7 are 42, and one I carry makes 45; 
then ſet down g, and keep 4 in your mind for the 
four tens to carry to the next, ſaying, 6 times 8 are 
48, and 4 I carry make 52, which ſet down, and 
the work is done; and the product is 52322. 


5e 502.4 Example the Second. 
Let it be required to multiply 5753. by 24; ſet 


them down as before, and proceed in the 

ſame manner, ſaying, 4 times 3 are 12, 5753 
place 2 under the 4, and carry 1; 4 24 
times g are 20, and 1 I carry makes 21 —— 
ſet don 1, and carry 2; then 4 times 7 23012 
are 28; and 2 I carry make go; ſet down 1 1500 
o and carry 4. then 4 times 5 are 20, and 
31 carry make 23, which ſet down alſo; 138072 
then begin with the 2, ſaying, 2 times g 
are 6, Which place under 1; then 2 times 5 are 10, 
ſet down an o, and carry 1; and 2 times 7 are 14, 
and 1 I carry makes 15; ſet down 5, and carry 
1 ſtill: then 2 times 5 are ten, and 1 1 carry makes 
11, which finiſhes both the digits. This done, I 
draw a line under them, and add the two ſums to- 
gether, which make 138072 as in the margin. 


Examples for Practice. 
43672 7649218 37462 
; 21/7 1A90: 7: oor 4003 100 


** 


— 


8734400 | ers 1'8 29645 8746200 


29595789645 q 


et 


3 
4 
2 
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In the firſt example I have contracted my work 


247 


by placing the 2 of the multiplier under the unit of 


the multiphcand, which ſhould always be done 


when the other figures to the right hand are all cy- 
phers. - In the ſecond I made a contraſt by omit- 
ng the cyphers in the multiplier, and multiplying - 
only by the 3 and 4; but when this. is done, you 
muſt be careful to ſet down the firſt figure of your 


remains directly under the place of your multiplier. 


In the third example I have contracted my work 
by adding the number of cyphers in the multiplier 
to the multiplicand for the product, becauſe one 


neither multiplies nor divides. 


Examples for Practice. 


Multiplication of integers may be performed 
without giving any trouble to the mind, by carryin 
on the tens as in the firſt examples ſnewn. Min 


the operation. 


Multiply 97643 * 4, as in the margin; 97649 
E 4 


ſay 4 times 3 is 12, 


| t down 12, as 1s ob- 
ſerved in the example; then 4 times 4 is 


16, ſet 1 at top next the 12 to the left hand, 322112 
and 6 at the bottom under the ſecond 6846 


figure in the multiplicand; then 4 times 6 


f 


is 24, which ſet down, 2 at the top and 390572 
4 at the bottom; then 4 times 7 1s 28, 

which ſet down as the reſt; then 4 times 9 is 36, 
which ſet down as before, and add the two ſums 


together, and you will. have the true 
uired. And this example will ſerve, 


\ 


le 


roduct re- 
t the mul- 


tiplier conſiſt of any number of figures whatſoever. 


More 
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More Examples for Practice. 


Let 93 568 be multiplied dt: 7 Multiply 83647 


- 


y 24, as under. by 3. 
enen een 
V 

212232 e 5 

020 T.. Cn 
101116 Sant = wh 

0602 Eo 4982 

1285632 2760351 


Note, theſe examples are the ſame as the firſt, 
only twice repeated; obſerve, when the product 
of any figure is leſs than ten, place a cypher before 
it to the ſeft as below, by the product of 2 in the 
firſt figure; if after it is leſs than 10, ſet the pro- 


duct at the bottom, and a cypher at the top. 


In order to prove, this ob- 


See the operation. ſerve the operation by 


the common way. 


_ 


110104 | 1 56984 
4688 627936 
563716 — — 
6436344 


1 ans tons mom w _— * W 9 BELLS 


— 8 


loads coſt? 
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As I have thus finiſhed the multiplication of in- 
tegers, you muſt obſerve that therein is this analo- 

y, VIZ. as an unit is to the multiplier, ſo is the mul- 
tiplicand to the product; for ſuppoſing one load of 
rough timber coſts 40 ſhillings, how much will 10 


If 10 load be multiplied by 46 ſhillings, 10 
the product 400 ſhillings, as in the margin, 40 
being conſidered as an unit, bears the ſame <— 
proportion to 40 ſhillings, the multiplier, as 400 
10 Lands. the multiplicand, doth to 400 ſhil- _ 
lings the produtt. Bs | 


LECTURE. Lxi:: 
Of MULTIPLICATION of DzciMALs. 


] not in this place treat upon the peculiar 
_excellencies or antiquity of this ſort of arith- 
metic, but immediately proceed to a few exam- 
ples, and then finiſh my treatiſe on multiplication 
with duodecimals, or what is vulgarly called croſs- 
multiplication with aliquot parts. Multiplication 
of decimals, both in placing the multiplicand and 
multiplier, is the ſame as multiplication of integers, 
only when your work is done, you muſt obſerve, 
that with a daſh of your pen, you cut off as many 
places of decimals in your product, as there are 
places of decimals both in your multiplicand and 
multiplier; and in caſe of want in your product, 


9 


prefix cyphers to your left hand. 


1 4 o 


It may be well to obſerve, that it will be conveni- 


ent to make that number the multiplicand which 
5 Es contains 
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contains the moſt places, though ſometimes it may 
perhaps be leſs in quantity; ſecondly, that if the 
multiplicand and multiplier be both decimals, that 
is, be both parts of integers, the product will be 
decimals ; thirdly, if the multiplicand and multi- 
plier be mixed, that is, integers and decimal parts 
of integers, the product will be mixed; and, laſtly, 
if the multiplicand and multipher be mixed, and 
the other is a decimal, the product will be ſome- 
times mixed, and ſometimes a decimal. 


ExaMPLE I. EXAMPIE 2. EXAMPLE g. 


Of Integers and Moultiplicand mixed. 


Of Decimals alone. Decimals. | Multipher a Decimal, 
5764 4.3623 27.5462 
e 2.3 Fx 244 
11528 190875 1101848 
M0054 43625 826386 
4034⁸ 07250 ee 


— 


4219248 To 9.292125 6.4468 108 


In example the 1ſt, of decimals alone, the pro- 
duct is. 4219248 parts of an integer divided into 
10,000,000, becauſe the denominator of every de- 
eimal conliſts of as many places of cyphers annexed 
to 1, as there are places in the decimals: 

In example the ad, there being 6 decimal places 
in the multiplicand, I have therefore' cut off 6 
places of figures. from the product, and the pro- 
duct is 9 integers, and 292125 parts of an integer 
divided into 10,000,000, _— 7 | | 
In example the 3d, I have cut off 7 places of de- 
cimals, 4 in the multiplicand, and 3 in the _ 
Fe 1 plier, 


f 


; 
| 


"SS. », wy wa. 


to take which he moſt P ; but before 
O 
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plier, and the product is 6 integers 4468108 parts 
of an integer divided into 10,000,000 parts, 


W 
Of Duoptcimais, or what is vulgarly called 


CRross-MULTIPLICATION. 


by | | 8 in decimal - multiplication the integer IS di- 
vided into 10 parts, ſo here in duodecimals 


it is divided into 12 parts, as a foot into 12 inches, 


or a n WH 12 pence; in the following exam- 
ple I ſuppole the integers to be feet and the deci- 
mals inches; this Kind of multiplication may be per- 
formed as well by taking the aliquot, or even 
parts of 12, out of the multiplicand, (as will be 
immedaately ſhewn) as by multiplying the multiplier 
into the multiplicand ; but before I proceed to prac- 
tice, obſerve, that the aliquot (which are the even) 
arts of a foot, are as follow, viz. in 12 there are 
5 which 1s the half of a foot, and muſt be ſo taken 
in the example; three times 4, four times g, fax 
times 2 ; eight times 13; and twelve times 1. 

In this kind of multiplication there is a great va- 
riety; and as I think it the moſt familiar, conciſe, 
and eaſy rule extant, for meaſuring, I ſhall give 
various examples for practice, and leave my reader 

ye begin, obſerve the following table.  * 
When the multiplier is multiplied into the multi- 
phcand; nate, i 

Feet multiplied by feet, give feet. 

Feet multiplied by inches, give inches. 
Feet multiplied by ſeconds, give ſeconds. 
Inches mu f by inches, give ſeconds. 
Inches multiplied by ſeconds, give thirds. 
Seconds multiplied by ſeconds, give fourths. 


h 2 Example 
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Example. NMm. 
Here I multiply the 6 ft. and 3 in. by 4 ft. 4 in, 
(which gives eet and inches for 
the produR) ſaying 4 times 3 is Ft. In. Pty, 
twelve, ſet o under the inches, and 6 3 o 
carry one. to the feet; then 4 4 4. © 
times 6 is 24, and one I carry —————— 
makes '25, which ſet down as in 25 0 © 
the margin ; next I multiply . 
g inches by four inches, ſaying, 4 — — 
times 3 is twelve, which I ſet down 27 1 0 
under the place of ſeconds, or —_— 
parts, as obſerved in the table, and carry one to 
the inches, ſaying, 4 times 6 is 24, and one I carry 
is 25, which are 2 feet 1 inch, which ſet down as 


} * . 


in the example. 
Example Second. Example Third. Example Fourth. © 
Ft. In. Pts, Ft. In. Pts. Ft. In. Pts. 


6 3 6 o 0 
11 
e o' o' 0 
© 4 9 VC 
e r 


| 
ol 


, 


/ 
$ 


{a 


9 


* 
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The followin g examples are another method of 
multiplying feet, inches, and parts, by multiplying 
the multipher into the multipli cant. 


Ft. In. Pt. Ft. In. Pts. © Pt, In. PT. 


0 „ e 
Vt 0 6 7 in. 


„„ 009 
Theſe examples may be uſed when you want 
to multiply feet, inches, and parts, by inches; or 
any aliquot part of a foot, as, in the above exam» 
ples, which are 16 feet, 4 inches, and 6 parts, 


multiplied by 4 inches by placing the multiplier one 
place farther to the right hand, and then multiply- 
ing as in whole numbers: the ſecond and third ex- 
ample are the ſame, ** 


To multiply Feet and Inches by taking the aliquot 


Parts, 


Now, ſuppoſing your dimenſion of ſeveral rooms | 


of mouldings, or any thing that is mee 
ſured by feet and inches, as in the mar- Ft. In. 
gin; 263 feet 6 inches by 26 feet 6 in- 263 6_ 


ches; it would be too much for the head 26 6 ö 


to ſay 26 times 6, as in the firſt exam - 
ples; therefore I multiply the feet into 1578 ©o_ 
the feet firſt, ſaying, 6 times 3 is 18, 526 o 


ſet down 8 and carry one as in whole 131 9 


numbers; and 6 times 6 is 36 and 13 O 
one I carry is 37, ſet down 7 and carry — 


three; then 6 times 2 is 12 and g I car- 6983 9 

Ty is 15, which ſet down; then begin 

With the 2, ſay, 2 times 31s 6, which ſet down 1 | 
: 5 er 


* 3 5 TY 
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der the multiplier as in whole numbers; 2 times 
6 is 12, ſet down 2 and carry one; then 2 times 2 
is 4 and one I carry is 5, which is the whole. 
Now as they are multiplied into themſelves, in- 
ſtead of multiplying the feet and inches take the 
aliquot part „ a foot for the inches, which in this 
example are the half, being 6 inches, ſaying, the 
half of 2 is one, which ſet down directly under the fi- 
gure you ſo divide, and the remains, when there are 
any, carry to the next inferior part, as from feet to 
inches, inches to parts, &c. and for every integer 
ſo remaining muſt be reckoned as 12 from feet to 
inches, and the like from inches te parts, &c. 
But to proceed, I have ſaid the half of 2 is one, 
then the half of 6 is g, and the half of g is 1, and 
one remains, which I carry to the inches, and call it 
twelve, which added to the 6 inches in the multi- 
plicand makes 18; then I ſay the half of 18 is g, 
which I ſet down under the inches, and proceed to 
take half of the multipher 26 feet by 6 inches, in 
the multiplicand, which has not as yet been conſi- 
dered, ſaying, as before the halt of 2 1s 1, and the 
half of 6 is 3; my reader will obſerve, that the 6 
inches in the multiplier was before taken, therefore 
place the ſeveral ſums in proper order as in the mar- 
gin, and add them together, which makes for the 
product 698 feet 9 inches. It matters not whe- 
ther feet be firſt multiplied, or aliquot parts taken, 
ſo, their reſpective products be all duly. added toge - 


_ - 


- 


£ 


— 


. 3 8 „ 
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Example. 'Z Example. A Example: 


. 134 3 946 6 433 6 © 


16 44. 2 "8 
200 é 49784 0 1299 6 
3450 © 37840 0 8660 0 o 
01135 1 00141 1 0144 6 o 
oe IT 00% o 00108 4 Þ'2: 

Deen 171.9003 95:51 115 DOSE Dans 


The above examples will, I hope, be plain 
enough by inſpection and needs no more than this 
obſervation, that if the aliquot part be 11 feet 
inches or 7 inches, I take * at twice as in the 
laſt example of 7, which I took at 3 and 4, being 
both aliquot parts of a foot as before-menti- 
. pn Tm 5 ey 
. | | 


* 


209 


f To multiply feet, inches, and parts, by feet, 
inches and parts, when the feet in the multiplicand 
and multiplier do not exceed twenty. | 


„ 


Firſt, place the feet of the multiplier under the 
parts of the multiplicand, and the inches and parts 
to the right And and proceed to multiply as in 
whole numbers; only with this difference, carrying 
12 for the remains. See the examples 


25 i | Ba Ft. In. 
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Havi ore 401-1 4 
: ving thus given you various examples of feet, 
inches, and parts; I ſhall obſerve, that theſe being 
well underſtood will make the menſuration of either 
ſuperficies or ſolids eaſy and delightful to every ca- 
acity. As ſome works are meaſured by the yard 
and feet, I ſhall juſt give a little inſtruction in this 
ſort of meaſurement, and proceed to diviſion. 


| . n | bd 
Multiplication of yards and feet. 
- Obſerve, that yards multiplied by yards produce 
yards ; yards multiplied into feet, every 9 is a yard, 
and the remains more than three are long feet; what 
I mean by long feet, is, 3 feet in length, and 1 
broad. Feet multiplied by feet produce parts of 
a foot; which are ſquare feet, 3 f 5 
which make a long foot. _ at. 
See the example in the margin. 463 2 
Firſt, the yards being multiplied as 223 1 
integers, proceed to take the feet, which — — 
I do thus, as one foot is one third of a 1389 
yard as aforeſaid, I take the thirds of 926 
63 yards 2 feet, which 1s 154 yards *1 926 
oot, as at B; ſecondly, as 2 feet are two B 154 1 
thirds of a yard, 1 als the third twice C 74 
of 229 bars Which is 74 each, and place D 74 
them as in the margin; and add them all — 
together you will have the true product 93551 1 


which is 93551 yards, 1 foot. 


+ 


: ˙ 9 


whic 
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LECTURE xx 
Of Div1s10N. 


/ : 
Iv1s10N is quite the contrary to multiplication, 
for that turns ſmall denominations into great- 
er, but diviſion turns greater to ſmaller, and there- 
fore is no more than a compendium of ſubtraction; 
for as many times as the diviſor can be ſubtracted out 


of the dividend, ſo many units are in the quotient. 


In whole numbers, of which only I ſhall yet ſpeak, 


Diviſion is the aſking, how many times one ſum is 


contained in another; and the number which an- 
ſwereth to that queſtion is called the Dee ; 2dly, 


the number RT is called the dividend; gdly, 


the number contained, or by which the dividend 
is to be divided, is called the diviſor; and as often 
as the dividend contains the diviſor, ſo often doth 
the quotient contain unity; ſo that as multiplication 


1s a compendium of may additions, ſo diviſion is 
u 


a compendium of many ſubtractions. 
There are many ways by which this difficult rule 
of diviſion may be wrought, but ſome much eaſter 


than others to be performed; therefore, as eaſe 


and perſpecuity are the fundamental principles on 
I build all my deſigns, I ſhall endeavour, in 


this as well as every other lecture, rather to inſtruct 
the ignorant, than point out, new modes and ſtu- 


died maxims, to acquire the ſelf-praiſe of the alrea- 


dy accompliſhed. 5 RE. 
Diviſion in general is performed by this analo- 
gy ; as the diviſor is to 1, fo is the dividend to the 


quotient ; which I ſhall illuſtrate by the following 
11 Example 


examples. 


A r 8 a. 
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Example the Firſt. , | 
I 1 e 
If it is required to divide a floor 100 | 436 | 4 
which contains 436 feet into ſquares, 400 
as one ſquare contains 100 ſquare — 
feet, place them as in the margin; 36 


436, the dividend as at B; then 1 
making a diviſion, place it at 100, as at A; then 
make another, and placing it as at C, ſeek how of- 

ten 100 1s contained in 4 6 feet which is 4 times: 
ſet down 4 as at C, for the quotient; multiply the 
100 that is the diviſor by the quotient 4, ſaying 4 
times o is note; which place under the 6, and ſay 4 
times o is note again, and place an o under the q, 
then ſay 4 times 1 is 4, which place under the 4 as in 
the example; then make a line at the bottom of 
theſe numbers, and ſubtract from the dividend, 
ſaying; o from 6, and there remains 6; o from 
g and the remains are 3; and 4 from 4 you cannot, 
which leaves 36 remains; which are feet, as in the 
margin; ſo the work is 4 ſquare and gb feet. And 
in like manner is all dGlvihon of whole numbers 
wrought; at leaſt my method is ſo. 5 


59 Example the Second. 


Let 675 feet of dado, wainſcot, or any other 
ſuperficial work, that is meaſured by the yard, be 
brought into yards; therefore as 9 

ſquare feet is a yard, we divide by 9 | 675 | 75 
9; place them as in the margin, and 03 
proceed as before; ſeek how often gg —— 
can be had in 67; why 7 times, 45 
which is 63; place down this under 45 

67, then making a line under them — 
ſubtract as before, ſaying, 3 from 7 00 
and there remains 4, which place in == the 


k 4 - 


rT 


work is done, which is juſt 75 yards. 


Let it be required to divide 876543 by 647. 


49 | 564987 | 11630 647 677543 1353 
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the margin after this, bring down the 5, and place 
it next the 4 to the right hand, which makes 45 for 
a new dividend; then ſeek how often ꝙ can be had 
in 453 5 times 9 is 45 which place under 45, the 
new dividend, and ſubtract as before, and your 


Note, If the dividend conſiſt of eight or ten 
figures, you muſt ſtill proceed till you have brought 
down all the figures in the dividend, as in the two 
foregoing examples. But ſee the following. 


G 


PTT. 


=. 1941 
Jo ge» 
___ 3335 
268 0 1 2093 
3 . 
17 | F 152 
LECTURE 
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LECTURE LXXIL 
Of ConTRAcTIONS in DivisION. 


HEN the diviſor is 10, 100, 1000, or 10000, 
cut from the dividend the ſame number of 

figures to the right hand as there are cyphers in the 
_ diviſor; and the figures remaining to the left are 
the quotient required; ſo 6784 di- 
vided by 10, I cut off one figure to 1,0 | 678 | 4 
the right hand as in the margin, and 1 85 
the quotient is 678, and 4-tenths the 
remains. 3 1 
And if 984367 ſquare feet was 
to be brought into ſquares, or di- 100 | 9843 | 67 
vided by 100, I only cut off 2 | | 
figures to the right of the diy __ we, 
dend, as in the margin, and the work is done, which 
is nine thouſand eight hundred and forty-three 


— 9 and ſixty- ſeven feet. But ſee theſe exam- 
ples by the common way. 5 
EXAMPLE 1. ExXAMPLE2. 
10 | 6784 | 678 100 | 984367 | 9843 
60 _ 
78 843 
70 800 
84 436 
80 400 
4 367 
" 


And fo of 1000, and allo of 10,000. The 


„ 
1 


2 


the following is a general rule. 
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Ihe way to prove diviſion is to add all the pro- 


ducts reſulting in the whole work together, in the 
ſame order as they ſtand in the work; the ſum of 
them (adding the laſt remainder, if any there be) 


ſhall be equal to the dividend. Or this way; multi- 
ly the quotient by the diviſor, and to the product 
5 5 p 


the remains if any, and if your work is true, it 
will be the ſame as the dividend. 5 Hs. 


LECTURE, LXXII. 
DIVISION of DRCIMAIs. 
S diviſion of whole numbers is the hardeſt of 
the four ſpecies of vulgar arithmetic, ſo the 
diviſion of decimals 1s the moſt difficult of the four 


kinds of decimal arithmetic ; but in this, as in the 
reſt of my undertakings, I ſhall endeavour to make 


29 


it plain, eaſy, and familiar to the weakeſt b 


The general varieties that happen in diviſion of 


decimals are principally the following; firſt, to di- 


vide whole numbers and fractions; ſecondly, to 
divide whole numbers by mixt, or mixt numbers by 


whole; thirdly, to divide a greater fraction by a 


leſs; and laſtly, to divide a leſſer fraction by a 
greater. Diviſion of decimals is performed in every 
reſpe& as whole numbers ; only there 1s ſome dit. 
culty in diſeovering the true value of the quotient; 
The places of decimal parts in the diviſor, and 
quotient, being accounted together, muſt always 
be equal in number with thoſe in the dividend; and 


therefore as many figures as are cut off in the divi- 


dend, ſo many muſt be cut off in the diviſor and 
uotient. Or thus; cut off as many figures in 
e quotient as will make thoſe cut off in the 3 
gs equal 


\ 
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equal to thoſe in the quotient ; with this obſerva- 
tion, that if there be not ſo many in the (quotient, 
to add cyphers to the left hand, and alſo, that 
if your Sided be an integer, or have leſs cut 
than is in the diviſor, to add cyphers to the di- 
vidend, till they are equal; this general rule ad- 
mits of four caſes. I 55 


F 
4 f 

Where the places of 43.326 5642.43 [124 
decimal parts in the divi- 45.3026 
for and dividend are both _ — 
equal in number, as in 11 9953 3 
the example in the mar- 9 0632 
gin, where both diviſor 4 — 
and dividend are mixed „„ 
numbers, then the quo; 181304 
tient will be all whole - — 

numbers. F 22011 


; ass 
| Divide 6388.271 by 573 | 6458-271 | 11.27 


„ as in the margin; . 
22 the dividend 4 a . 8 | 
mixed number, and the 728 
diviſors are integers, and as 573 
here are three decimals — 
in the dividend, and none 1552 
in the diviſor, therefore 1146 
cut off 270 the laſt 3 f. 
res in the quotient, and 4067 
he quotient will be 11.27. 4011 
4 pF 5 „ 
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0 A 8 


Divide 84 by .0324, as in the .0324 | . 8400 26 


margin; here the dividend is 648 

5 and the diviſor n 
a decimal; and ſeeing that 84 1920 
the dividend conſiſts but of Wo 1894 


places, I therefore add two 


cyphers to it, making it 8400, & 126 
thereby both dividend and di- 
viſor may be made fractions; and by their being 


both of equal number of places by caſe the firſt, the 


quotient is integers; when there are not ſo many 


places of decimal parts in the dividend as there are 


in the diviſor, then annex cyphers to the dividend 
to make them equal, and the 3 will be all 
whole numbers as in caſe the fir | 


EEE: 
Divide 4653 by 645, as in 645 | 4653000 | 612 


the margin; now, here thge 3870 


dividend being integers, and — 
the diviſor a decimal, to 7830 
bring out integers in the quo- 7710 
tient I add g cyphers to 4053, . 2 
the dividend, and the quotient 120 


is 412, and 120 remains; but | 
if, after the diviſion is finiſhed, there are not ſo many 


figures in the quotient as there ought to be places of 


decimal parts by the general rule, then ſupply 
the defe& by prefixing cyphers before the * 


produced in the quotient, as, for example; divide 


«421563 by 24, now here the dividend is a deci- 


mal, 


rr bo —2 * N — * 1 * A 
. CNET OS EE — — IEEIS 
EO - - * ——— * 
. g a o a. 
EE — - FS . 
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mal, and the diviſors are integers, whoſe quotient is 
17545 but ag there are 

places in the dividend, 24 | . 421543 | -017545 


and but 5 in the quotient, | 24 
therefore according tothe — 
general rule I prefix a cy- 18 
pher before the quotient 168 
17545, making it. 017549. 
which is the true quoti- 235 | 6 
ent required. 120 
136 
144 
123 
120 
7 3 


From the preceding examples it may be ob- 
ſerved, firſt, that when the dividend is ſuperior to 
the diviſor, the quotient is either integers, or deci - 
mals and integers; and laſtly, that n the divi- 
ſor is ſuperior to the dividend, the quotient is a 
decimal; and which, in both caſes, holds good in 
other examples. 7 0 


EECTURE' LXXIV. 
eos ot REDUCTION. 


_— is nothing more than a two-fold 

IX compolition of multiplication and diviſion, 
= for the uſe of changing a quantity out of one deno- | 
| mination into another, as leſs into greater by | 
multiplication; or, greater into leſs by diviſion, 

as 


10 
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as for example; if it were required to know how 
many ſuperficial inches were contained in 7264 feet, 
this is the rule ; multiply the feet by the number 
of inches in a — foot, and the product is 


the content required. 

EX AMP L E. 
7264 
144 


| 29056 
29050 


= 
| 1046016 | 
In 1046016 inches how many ſquare feet? Now 
to bring this to 1ts former ſtate, you muſt divide by 
144+ 


144 | 1046016 | 7264 
1008 


As there is no other difficulty in this rule but ob- 
ſerving the denomination to which you are to re- 
a . given ſum or quantity, I ſhall not trouble 
my reader with any more a of this ſort, but 

| K con- 


11 4 47 9 
"Of N 
. 
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conclude with the following obſervation, that when 
you would reduce ſquares, rods, ards, feet, or 
any other denomination, find out the two quanti- 
ties, and the one reduce by diviſion, the other by 
multiplication. | 151 | 


EXAMPLE: 
. 

© To reduce ſquares into feet, multiply the num- 

ber of ſquares by 100, the number of ſquare feet 

in a ſquare, and the product will be feet; and to 
reduce feet into ſquares divide by 100, and the 
quotient will be ſquares : to reduce yards into feet, 
multiply the yards by 9, the ſquare feet in a yard 
will be the number of feet ; and to reduce feet into 
yards, divide by q; to reduce loads of timber to ſolid 
feet, multiply the loads by 30, the ſolid feet in a 
load of timber, and the product will be the con- 
tents; and to reduce ſolid feet into loads, divide by 
50, the quotient is the load; and ſo of any thing 
elſe, whether money or meaſurement ; but this rule 
is ſo obvious, that it needs no more inſtructions. 
I ſhall therefore proceed to the golden rule; or, 
rule of three in whole numbers. 


LECTURE LXXV. 


The Golbdtn Rultt: Or, Rutt or TRREE 
EE DIRECT. 


HIS is one of the moſt uſeful and moſt fimple 
rules in arithmetic, and for its uncommon 
utility deſerves a golden name; its uſe is when there 


are three numbers given to find a fourth, which 
ſhall have the ſame proportion with them as they 
have one toanother; and is therefore properly tes 

9 0 | the 


CY 8 * mw e — ed 
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the rule of proportion. This rule is direct, in- 
direct, and compound. '— 25 
Firſt, The ſingle rule of three direct, finds a 


fourth number in ſuch proportion to the third, as 


the ſecond is to the firſt; or, as the ſecond is to the 
firſt, ſo is the third to the fourth. But 4 numbers 
are in proportion, and called proportional, when 


as the firſt is to the third, ſo is, the ſecond to the 
fourth ; as, if there were given 2, 3, and 4, to find 


a fourth, which may be to g, as 4 is to 2, that is, 
double, and that fourth number is 6; and this is 
called the proportion dirett; and the rule whereby 
it is done, the direct rule. 


There is alſo another proportion which is called 
reciprocal; which is, when as the firſt is to the third, 


ſo is the fourth to the ſecond; as g, 4, 6, and 2, and 


is called the rule of three reverſe; by direct propor- 
tion, the product of the two middle numbers multi- 

lied together is always equal to the product of the 
fr and laſt multiplied together, which ſerves not 
only as a proof, but as a ground of the rule, which 
rule ſhall Fs follow. | 


Multiply the ſecond term or number by the third, 


and divide the * by the firſt, the quotient 


number required. 


{hall be the four 
K AM 


Let the three numbers given be 2, 6, 40 multi- 
ply 6 by g, the product is 18; then divide 18 by 
2, the quotient is 9, which is the fourth number in 
proportion with 2, 6, and 3; for as 2 is to 3, ſo 
Z times 2, which is 6, is to 3 times 3, which is 9; 
5 k 2 and 
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and fo the product 18 divided by 2, and the quo. 
tient 9, cauſeth that the product of 2 _ hall 
be allo 18; and conſequently, if 2 be the firſt of 
the four proportional numbers, and 6 and g the 
two middtemotl, then 9 is the laſt, 


VE LE. 


To know when to uſe the direct or the reverſe 
rule, conſider if more require more, or leſs require 
ſtill Teſs, then uſe the direct rule: but if more re- 
4 leſs, or leſs more, then uſe the reverſe rule. 

ut this will be eaſily underſtood when we come 
to example. e ee ; 


EXAMPLE I. 


If the diameter of one circle be 7, and its cir- 
cumference 22, what is the circumference of  ano- 
ther circle whoſe diameter is 14 ? 

Firſt, place your numbers as 7: 22::14 : 44 


in the margin; ſecondly, multi- 22 
ply 14, the third number, by 22, _ 
the ſecond number; and divide 28 
their product go8 by 7, the firſt 28 
number; the quotient 44 is the  —— 
fourth number, and the true an- 7 30844 
{wer required. "2 
28 
28 
00 
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When ihe: fourth 'number is thus found, place it 
next after the third number, with two dots of ſepa- 
ration between them. The ſame kind of ſeparation 


mult be obſerved between the firſt and ſecond ; be- 


tween the third place 4 dots. Theſe points of ſe- 


| fo is to 
paration bear this analogy, as 7: 22 3: 14: 44- 
The points are to expreſs the words as they are 
placed above them. | - 


EXAMPLE II. 
If the circumference of a circle be 22, Whoſe 
diameter 1s 7, what is the diameter of another cir- 


cle whoſe circumference is 44 ? ; | | 
Here the nature of the queſtion . the two 


firſt numbers to be placed the reverſe of the fore- 


- 


_ example; for as there the 


ourth number required was the 22: 7 : 44: 14 
circumference of a circle, ſo here 7 
on the contrary the diameter of — 
a circle is required; but the 22 | g08 | 14 
manner of working, by — 22 
ing the third number by the ſe- — 
cond, and dividing by the firſt, 88 
is the ſame here as before, as is 88 
ſeen in the margin, where the — 


quotient 14 is the diameter re- 
quired. ' 


Now as in both theſe and all other examples in 
the rule of three dire&, the fourth number 1s al- 
ways equal to one more than the ſecond ; 1o in the 
rule of three indirect, the fourth number is always 
leſs than the ſecond : — and as the fourth number 
in the direct rule is found by multiplying the ſe- 


cond 
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cond and third numbers together, and dividin 
their product; ſo, on the contrary, in the 1 
rule you multiply your firſt and ſecond numbers 
into one another, and divide their product by the 
third, as follows. | 


: EXAMPLE III. 
If 10 men can perform a certain quantity of work 
in go days, how long time will 20 men be in per- 


forming the ſame? 


i NE re 
7 | men days men days 
. Multiply 30, the ſecond 10: 30: : 20; 15 


number, by 10 the firſt, and 10 
their product, which is goo, - — 
divide by 20, and the quo- 20 goo | 15 
tient, which is 15, is the an- 20 


ſwer required. 


Of Golden Rule Compound. 


In the golden rule com ound there are always 
five numbers given to — a fixth in proportion 


thereto; which numbers muſt be ſo placed as that 
the three firſt may contain a ſuppoſition, and the 
two laſt a demand; and that you may place num- 

| bers 


is 10 


—_— V9 me 
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bers truly, always obſerve that the firſt number be 
of the ſame denomination with the fourth, the ſe- 
cond of the ſame denomination with the fifth, and 
the third with the ſixth required. 


EXAMPLE. 


If 8 men in 36 days lay 48 ſquares of bene 
how many ſquares can 6 men perform in 28 days! 


EV.L KK 


Firſt, ſtate the queſtion as below; ſecondly, 
multiply the two firſt numbers, viz. 96 into 8, 
whoſe product is 288, as alſo the two laſt is 168. 


Men Days 1 Men Days 
833 6 28 
„ ol 

+. 168 


| Now the anſwer to this is found by rule of three 


direct, by making 288 (the product of the firſt 920 


the firſt number; the third given number, 4 


ſquares, your ſecond; 168 (the product of your 
laſt) your third number. : | | 


208 : 48 


1 £ = 6 | 
1 4 
4 
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As 288 ; H 48 : 168 


288 | 8064 | 28 
578: ;.- +. 
2904 


The anſwer is 28, which is 28 days, which is 


o . 


equal to 8 men in 36 days. 


FOES 
* — —e— 


8 
— 2 


To prove the ci e 


As the four numbers are proportionals, that is, 


the fourth is to the ſecond as the third is to the 


firſt, therefore the 71 of the two means, (which 
are the ſecond and third) are always equal to the 
ſquare of the two extremes, (that is, the firſt and the 
laſt ) that is to fay, if the produ of the firſt and 
the laſt numbers, multiplied together into each 
other, be equal to the product of the two middles, 
the work is right, elſe not. : 


So 


g 


WES OE DA bb ME. OE. £4 A... 
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38o 8064 the product of 
688 " 
28 48 
290 1344 
* wy 672 
A | 8064 | B 8064 


168 multiplied into 28, which are the two ex- 
tremes of the above example, as at A, is equal to 
8164, the product of 28 multiplied at 288, the two 
extremes of the ſame example, as at B; hence it 
is plain, that when the given numbers in the fore- 
_ three varieties of the rule of three are truly 
ated, (and which, indeed, is the only difficulty 
in the whole) the manner of performing the ope- 
ration is very eaſy. ; 


LECTURE LXXVE 
N The EXTRACTION of the Squart Room. 


Xtracting the ſquare root is no more than find- 

ing the fide of a geometrical. ſquare, whoſe 
area is the fide multiplied into itſelf. For exam- 
ple: 25 is a ſquare number, which is produced by 
5 being multiplied into 5; ſo in like manner 16 is 
a ſquare number, produced by 4 multiplied by 4. 


The ſide of any geometrical ſquare 1s calle its 


root. I have added a table of Pa numbers, 
whoſe roots are the nine digits, and which, being 


nothing more than part of the multiplication table, 


1 I doubt 


e 
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I doubt not by the time you have got thus far, but 
you have got it by heart. 2 215 


N 


Let 625 be a root a 
wen to find its 
quare root. 


Multiply 625 into itſelf, as at b, whoſe product 
is 390625, the ſquare number required, and whoſe 
root is thus extracted, viz. Firſt, place a point 
above the firſt figure to the right-hand as at n, and 
at every other figure to the left-hand as at d and e, 
and obſerve as many points as this ſquare number 
contains, ſo many places of figures the root will 
conſiſt of. Secondly, make a crotchet at the right- 
hand of the ſquare number as in diviſion; and note, 
that every two figures ſo pointed are called a punc- 
tuation. Thirdly, find in the table the neareſt 

| 4 19 5164 76a? 9109 2 ſhane 


pd © gy, — — ans = wt Ay pr NV bhua#s ga and © ant oe 1 a . ᷣ ͤò—— ES ea OO 7 2 NES 
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ſquare numberthat is con 
tained to the leſt-hand c625 
viz. in 39, which 18:36, 56285 
whole ron is G pe 
36 under 39, and its RE» 3125 2 
root 6 in the-quotient, - 1230 
and ſubtracting 36 from 3730 
39, the remains are 4, 
which place under g edn f 


as in the example: 4390623. 626 


-” * 5 
= 
Jig 4 


J 


and 18 no more to be 72 p h —ä Arctis 
repeated. ft) Fourthly, 12. 2 30.6 n 
punctuation 06 and 

join it to the remains 124. 6 22.5 


and on its lefſt-ſide 0 000 
make a crotchet as in Vas 
diviſion, tor >Reparate':5 5.0505 d 
the diviſor from the dividend. | Fifthly, double the 


root 6, which makes 12, which place at the left of 


the reſolvend, as at p; then rejecting the laſt figure 
in the reſolvend, which muſt always be done as at 
g, ſee how often the diviſor 12 is contained in the 
remaining two figures in the reſolvend, which is 
twice, therefore place 2 in the quotient at f, and 
alſo at the right-hand of the diviſor as at h, and 
multiply 122, the diviſor, increaſed by 2, that is b 

the 2 in the quotient, the product is 244, Which 
place under ob the reſolvend, which Heme ſub- 
tracted from it, the remains are 62; this being 
done, bring down the next punctuation, and join 


it to the remainder 62, make it 6225 for a ſecond 


LI 2 reſolvend, 


— ED Sn — 3 m 7 « " 
. . — — — L IA" 4 4 — 

— — * 6 7 8 . — a oy = 
S= > 2 > Y R — — * * r 1 
< * 7 = — 9 — - - — Z385 WY £ "—_— 
_> r —— * — ny rs — ot nz A 

— —— —-— * 
— —— — — — 2 r -- > 
ca So, 


——— —A— — ——— —— — 
. 
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reſolvend, and then proceed as before, viz. double 
the quotient 62, which makes 124, which place on 
the left of the ſecond reſolvend; then ſee how often 
124 is contained in the laſt reſolvend, the laſt figure 
as before rejected, it is 5 times, place '5 in the 
uotient, and alſo to the right of the laſt diviſor; 
then multiplying the diviſor by 5 as before, pla- 
eing the remains under the reſolvend as at x; then 
ſubtrafting from the reſolvend, you will find no 
remains, which ſhews that 390025 is a ſquare num- 
ber, whole' fobt is 625 required. 
Note, if the ſquare number conſiſts of more punc- 
tuations, you muſt ſtill bring them down, and pro- 
ceed in every reſpect as before. Secondly, if at 
any time, where you have multiplied the number 
ſtanding in the lice of the diviſor by the figure 
laſt found in the quotient or root, the product be 
greater than the refolvends: then, in ſuch a caſe, 
you muſt put a figure leſs by one than the former in 
the quotient, and multiply by it as before. Third- 
ly, if at any time the . cannot be had in the 
reſolvend, then place a cypher in the quotient, and 
alſo on the right-hand of the diviſor; and to the re- 
Jolvend bring down the next punctuation for a new 
reſolvend, with which proceed as before. When- 
ever it ha s after extraction is made, there is 
a remainder, the number given is called a ſurd or 
irrational number, and its root cannot be exactly 
obtained, although by ow erg you may 


come. as near the truth as poſſibleQ. 


* F 
* * 8 


© EXAMPLE. 
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1 
* * * * 


% : FS 2 - 
4 28 ++ FUSE 24 þ =, . 
— . + wo ; 84 
l 5 | I a *% 2 4 13 4 $i. 
i + 
4 
if 2 * F 3 : ” \ 4 f . 14 1+ © \7{< N 
1 ? i ww, 4 ”” #4 4 : * 4 
- * 1 4 — - 0 
- 
, y « F * 0 « FI , 
tx 5 Av — - 
0 ; | : ff 


J: 2 


If it is required to extract the root of 160, the 
firſt punctuation here being i tm 
the ſquare of one is 1, which 160 | 12.649 
_ under 1, ſubtracting 1 11 * 
rom 1 remains o, ſet 1 in 


1% 


the quotient, and to o bring 22 | obo 3 
down the next punctuation 4 
60, making the remains obo. —— © 
Secondly, double the quoti- 246 | 1600 

ent 1 makes 2, which place 1476 


for your diviſor as in the laſt —— 
example; now as 2 is con- 252.4 | 12400 


tained three times in 6, after 10⁰ 
rejecting the o as before — : 
taught, being the laſt figure 2528.9 | 230400 
in the reſolvend to the right- - 1227001 
hand; I fay, to place 9 in — 
the quotient and diviſor 5 -2709 


would make the latter 23, = 
which. multiplied by 3 would be 69, which 1s more 


than 60, the firſt reſolvend, and cannot be ſubtracted 


from it; therefore, in ſuch a caſe as I have before ſta- 
ted, place a figure leſs but one in the quotient, that 
is 2, and alſo the ſame on the right of the diviſor 


2; then mutplying the diviſor 22 by 2 in the quo- 


tient, the product is 44, which being placed under 
the firſt * 60, and ſubtracted from it, the re- 
mains is 16. Thirdly, to the remains, annex two 
cyphers, and make it 1600 for a ſecond reſolvend; 


and then, proceeding as before, the next figure in the 


quotient will be 6, and 124 remains, to which an- 


nex two cyphers more, making the remains 100 


— 
—— 


= 


* 
_ 
ol — + - 2 ” A 
* 2 — ge e 5 5 
— — — — — SS 3 
＋ a — 1 2 = — — v œ — — — 
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2 2 * "I === = — < - \ 
* 1 w 
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for a third reſolvend, and proceed in like manner 
by continually adding two cyphers every time to 
each remainder till you have increaſed the figures 
in the quotient to as many places as may be re- 
quired; in this I have increaſed them to three 
places, which I apprehend to be near enough for 
any buſineſs. e © oxtot 


If it 1s required to extract the ſquare · root of 
4096 28 
EXAMPLES. 
678960 | 823 


1 A £ 


4096 64 


g0 p 1 25 5 
124 | 49.6 162 | 38:9 Jy 
OO O 1643 | 656.0 
„ 
363 3 Et 
676 126 57284 238 
46 27 43 [17-2 
276 1 | 
e 
3 844 | 


DE To. 
' LECTURE 


y 
) 
) 
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Mie EXTRACTION of the Cusz-Roor. | 


A Cube number 1s that number which is produced 
ras, rn. any number into itſelf, and its 
product again by the ſame number, ſo 64 is a cube 
number, produced by 4 multiplied in 64. 
A cube is a ſolid figure, contained under fix 
equal ſquares, and may fully be repreſented by a 
dye. 3 : 
"Of cube numbers there are three diſtin& kinds or 
5 viz. ſingle, compound, and irrational. 


irſt, ſuch are called ſingle cube numbers which are 
made of any one ſingle number, or ſignificant figure 


multiplied twice into itſelf, as 1 multiplies nothing, 


and is both root and cube; but, 2 times 2 is 4, and 
twice 4 is 8. ſo that 2 is the root, and 8 the cube; 
alſo 3 times g is 9, and g times 9 is 27, here g is 
the root, and 27 the cube; and ſo of all the g diget 


numbers, as in the following table. 


EXAMPLE. 


1 5 | W2 7 8 
4 | 

ES 1 ä 

multiplied into 16 and that multiplied 6 4 

; itſelf produceth } ,- { again into the fide 2 125 

the ſquare num- produceth the cube 216 
ern, 30 numbers. 141 

+ | 49 313 

| 04 | x4 512 

9, 81. En 729 
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Compound cube numbers are thoſe whoſe roots 
conſiſt of more figures than one, as if 12 was the 
the root, then 12 times 12 is 144 the ſquare, and 
12 times 144 is 1728, which is a foot cube of tim- 
ber, &c. 1 | ü 

Irxrational cube numbers are thoſe whoſe exad 
cube cannot be found either by whole numbers, 
fractions, or decimals. „ | | 


LLAMPHE 
Let 262144 be a cubed number given to find its 


root. Firſt, point the d b 

firſt figure to the right- 28621446 

bend, then every ed 216 e 
figure towards the left- 1 EE: 

hand as at b d. Se- 108-| 46144 Reſolvend. 

condly, look at your u 432 

table of cubed num 288 w 

bers, and find the near- 64 

eſt cube number to 262, ——— 

which is 216, whoſe 46144 

root is 6, place 6 in the — 

140" and 216 un- 00000 

er 262, and ſubſtrac- 


ing 216 from 262, the remains are 46; bring down 
the next pnnctuation 144, and annex them to 36, 
making it 36144, which is your firſt reſolvend. 
Now to find a diviſor by which you are to divide 
this reſolvend, its two laſt figures excepted, which 
muſt always be done, proceed in the following 
manner, v1z. Firſt, ſquare the quotient 6, which 
is 36, which treble makes 108, and is the diviſor 
required as at r; then ſeek how often you can have 
108 in 461, rejecting the two figures to the right, 


as obſerved 4 times, which is equal to 432, _ 
T- act 


8 


1 2 
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place under the refolvend as 461 as at u, and ſet 
4 in the quotient. Secondly, treble 6 the firſt 
f re 1n the root equal to 18, which multiplied by 
16, the ſquare of 4, the laſt figure in the quotient 
makes 288, which place under 432, one place to 
the right-hand as at w; alſo cube 4, the laſt figure 
in the quotient, which is equal to 64, which place 
under 288, one place more to the right hand, as at 
r; then the three ſubducends 432.288, and 64 be- 
ing added together as they ſtand, their ſum make 
a ſubtrahend 46144, which being ſubtracted from 
the firſt reſolvend, their remains are nothing, which 
ſhews that 262144 is a cube number, whoſe part is 


Gs. 
| EXAMPLES. 
110592 [49 14636318 | 527 
E co 125 
48 | gs 75! 213:63 
432 | 10” 
972 * 
721 —— 8 
_-. - | 5755-183 
EEE 
76 44 
2343 
i 5755183 
8 3 


Mm EXAMPLES. 
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EXAMPLES. 


103823 47 117649 49 
64 | * on” 1 
48 | 398.23 48 | 536-49 
330 222 100Y 
588 972 
39823 = 


110592 48 
as | 


48 | 465.92 
38 4 
7 68 
492 


4 6572 


00020 


LECTURE LXXVIII. 


3 Of MENSURATION. 
M* reader muſt obſerve of the following trea- 
tiſe, that every quantity is meaſured by ſome 
other quantity of the ſame kind, as a line by a line, 


a ſuper- 
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a ſuperficies by a ſuperficies, and a ſolid by a ſolid; 
and the number which ſhews how often the lefler, 
called the meaſuring unit, is contained in the great- 
er, or quantity meaſured, is called the content of 
the quantity ſo meaſured, thus; if the quantity to 
be meaſured be a ſuperficies, whoſe dimenſions is 
8 inches by 6 inches, and the meaſuring unit an 
inch each way ; then as many times as the unit is 
contained in the above rectancle, which much be 


8 times 6, viz. 48 which is the number of ſuperfi- - 
cial inches contained, from whence it is eaſy to 
conceive, that any ſquare or rectangular figure may 
be found by repeating the number of parts into 
which the length is divided by the ſide of the mea- 
ſuring unit, as often as there are parts in the 
breadth of the ſame, whether inches, feet, yards, 
ſquares, &c. for it is in familiar ſpeaking but mul- 
tiplying one ſide by the other, and the product is 
the area required of all regular figures. 


* 


S 


TE” — 9 — INES” 9 


How to meaſure the area of a triangle, 
R U-L E 


_ Multiply the baſe by half the perpendicular; let 
fall or ſtruck ſquare from the baſe, or what is called 
the by pol: to the point of the right angle, and 
the product is the content required. Suppoling the 
baſe of a triangle 25, half the perpen- 23 


dicular let fall 9, I multiply them as 9 


in the margin, and the product is the — 
content required. 225 


M m 2 - "RE 
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To find the content of a 2 whoſe 
| ſides are parallel, though of an unequal length. 


Add the two ſides together, and take half for the 
length; multiply that by the width, the product 
- . * 


will be the content required. Sup- 27 
poſing the 2 ſides added together 16 
was 54, the width of the plain 16, _ 
I place them as in the margin, and 162 
the product in the content re- 27 


quired. 5 
| | 432 


—_ — 


To find the content of any unequal-fided figure. 
+ pip hp 2 


Divide it into triangles, and meaſure it as before 
taught ; then add the ſeveral ſums together, which 
will be the content required. 


Having ſhewn how any right-lined ſuperficial 
figure may be computed, it may be proper to ſay 
ſomething with regard to the area, and circumfe- 

rence of a circle. et | 

It 1s well known, that to determine the true area 
of a circle, and to find a right line exactly equal to 
the perephery or circumference thereof, have been 
looked upon by mathematicians as abſolutely im- 
poſſible ; therefore I hope the learner will be con- 
tent with ſuch methods as will be near enough to 
approximate any thing required in the * mg : 

| ranch, 


1899 


1 
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branch, and ſuch as have been thou ght near 


enough, not only by Archimedes, but every author 


ſince. 


LECTURE LXXIX. 
/ Cixcrxs. 
188 diameter of a circle being given to find 


its circumference. 


KU -L: © 
As 7 is to 22, ſo is the diameter 22 
to the circumference. Suppoſe the 9 


diameter be ꝗ feet, firſt multiply the —— 
diameter 9 by 22, the product is 198, 7 | 198 | 28 
which divided by 7 gives 28 feet and 14 


2-7ths of a foot for the circumfe- — 


rence. 58 


— „ — 


The circumference of a circle being given, to find 
| the diameter. 


r 
Multiply the circumference by 7, and divide by 


22, the quotient will be the content required. 


The 
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The diameter of a circle being given, to find the 
area, or ſuperficial content. 


R U I. E. 


* 


As 7 is to 22, ſo is the ſquare of the ſemi-diame- 
ter to the ſuperficial content. 


Suppoſing the ſemi-diameter was 16 
4 feet, that ſquared is 16, multiplied 22 
by 22 gives 352, and that product 
divided by 7, the quotient 1s 49 feet, 32 
the area of the circle required, E 
71352 140 
"te 
72 
63 
"2 


How to meaſure any part or portion of a level. 


ET kk 


_ Multiply half the arch-line by the ſemi-diameter, 
and the product will be the ſuperficial content. 


To. 
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To find the ſuperficial content of a eich 


As 


tent. 


multipli 


KUL EK 


- 


to the ſuperficial content of the out- 

| fide of the cilinder. Suppoſing the 5 
diameter was 5, and the length 12, — 
thoſe multiplied together make 60; 60 
and again multiplied by 22, the 22 
product is 1320, which divided by * 
7 gives 188 leet, the ſuperficial con- 120 


Note, This may be done 120 
by ns the cilinder for the width 
ed by the length. 71320 


7 is to 22, ſo is the diameter and length of 
the fide multiplied one by another, Wan 


| 188 


0. To meaſure the ſuperficies of a dome or globe. 


i RU kJ : 
— Multi ly the diameter by the circumference, and 
the rode is the content required. 


How 
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How to meaſure a pyramid. 
S 


Add all the four ſides of the baſe together, and 
take half the ſum multiplied by the height, which 
will be the ſuperficial content required. 


LECTURE LXXX. 
/ Solins. 


A Old figures or bodies are ſuch as conſiſt of 
three dimenſions, as length, breadth, and 
_ thickneſs, as ſtone, timber, earth, or any other 
ſolid body whatſoever. The difference in the mea- 
ſurement of ſuperficies and ſolids is this; in the 
former you have only to meaſure the length by the 
breadth; in the latter you have to multiply that 
product by the thickneſs, by the following example. 


: Suppoſing a cubical figure was 1 foot ft. in 
6 inches by 1 foot 6 inches, and 2 feet 1 6 
1 


deep, firſt I multiply 1 foot 6 inches by 6 
1 foot 6 inches by duodecimals, and the 
product by 2 foot, the depth, the con- 9 o 
tent is 4 feet of ſolid content. =. 0 
2 3 © 
2 
- 
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All regular ſolid bodies that are above a foot in 
the ſquare may be meaſured by duodecimals, being 
much the ſimpleſt and readieſt method. | 


Suppoſing a piece of ſquare timber was 2 feet 


6 inches by 1 foot 3 inches, and ꝗ feet long. 


EXAMPLE. 


Ws + -— +» + ho 

Firſt multiply 2 feet 6 inches by 1 2 6 
foot 3 inches, and that product by the 1 9g 
length, the laſt product will be 29 feet — 
7 inches 6 parts, the content required. 7 6 

3 

OM 
29- 7:4 


To meaſure the ſolid content of any ſcantling of 
timber under a foot. 


Multiply one fide by the other, that is, ang 
one end, and multiply that by 12 age the ſol: 
inches in one foot long; after multiply that product 
by the number of feet the piece contains in length, 
and the product will be the content in inches; at- 
ter divide by 728, the cubical inches in a foot, and 
you will have the ſolid content 1n feet. 


Nen EXAMPLE. 


*. of 
— — my 
<— —— — 2 — 


— —-— 1 
— "le 
- — — — 
5 — * 
E ² ͤ CCRT ng 


" an — — 
1 
> OG, AS; 

2 —— — — 
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EXAMPLE. 


Suppoſing a piece of timber 
the ling of Nenn was 8 oy . 8 
g. I ſay, 8 times g is 24, and mul — 
tiply that by 12 gives 288 ſolid 24 
inches, the length 25 multiply in- od 
to 288, and divide by 728, gives 

ſolid feet of timber, and 648 ſo- 288 
lid inches, which is ſomething leſs 25 
than a quarter of a foot. — 

1440 
728 | 7200|9 
Fo 6552 
648 


—̃ä ( F7— —U1ͤä—— 


r »» — a * 


Io find the ſolid content of a pyramid. 
R UI. E. 
Firſt find the ſuperficial content of the baſe, or 
biggeſt end, and that product multiplied by one 


third of the height, the product will be the ſuperfi- 
cial content. The ſame if the baſe was a triangle. 


LECTURE 
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LECTURE LXXXL 
Of Meafuring Round TiuBER. 


15 is cuſtomary in meaſuring round timber, if a 

. tree is regularly ſhaped, to girt it in the middle 
with a ſtring, for a mean between the two ends; 
then the ſtring muſt be doubled four times for the 
girt- So if a tree is in circumference 32 inches, 
the girt is 8 inches. 9 1 5 5 — 


RULE to meaſure it. 


Square the girt, and multi- 8 
ply that by 12, and the pro- 8 
duct by the length, and divide — 
by 1728, you have the content 64 
required, as in the margin, 12 
which is 11 ſolid feet and 192 — 
ſolid inches, which is near 3 of 708 
THO | 25 

3840 
1530 

1728 | 19200 | 11 

1728 

1920 

1728 

192 

—_= 


1 Note. 
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Note. If the timber girt be above a foot, you 
. meaſure by duodecimals, which is much the 


beſt and eaſieſt method. See the following 

r | 
_ Suppole a piece of round timber or 1 59 
ſtone girt 1 foot g inches, firſt I 5 5 
that, and multiplying the product by 3 9 

the laſt product, I find the content re- 1 3 

quired to a length of 8 feet; and ſo of 18 
any other dimenſion. 8 9 
0 


LECTURE LXXXII. 
Of GrouE TRV. 


EoMETRY is that ſcience by which we com- 

are all quantities together that have exten- 

ſion, . the baſis of building, and on which 
almoſt every art depends. 

Geometry is both ſpeculative and practical; the 
former elucidates the properties of Ret, figures, 
and angles; the latter teaches how to apply or re- 
duce them to practice in architecture, &c. 

Extenſion is conſidered by length, breadth, and 
thickneſs. 

A line is that which hath length without breadth. 
The bounds of a line, or extremes, are called 
points, and have no magnitude or extenſion to be 
divided to our fight. When extenſion called 

quantities 
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uantities are conſidered as lengths, only they are 
dalled lines. Thoſe with pains and lin are 
called ſurfaces. A right-line is that which lies 
evenly between its extremes, or every where tends 
the ſame way. An angle is the opening or inclina- 
tion of two right-lnes meeting each other in a 
point. 1 1 

An acute angle is that which is leſs than a right 
angle. An obtuſe angle is that which is greater 
than a right angle. Two right lines are ſaid to be 
equidiſtant, when perpendiculars are any way taken, 
and are of equal length. _ | 
A right lined plain figure is that whoſe bound 
are right lines. eos] 4 

All ou figures bounded by three lines are called 
ranges: 5:5 

A right-angled triangle is that which has one 
right angle, whereof the fide oppoſite to the right 
angle is called the hypothenuſe. 

An equitateral-triangle is that whoſe ſides are all 
equal. 

* ſcalene-triangle is when all the three ſides 
are unequal. A reGtangle is a ſquare whole fides 
and — are equal. 1 
Alſo, a parallellogram, whoſe angles, if right, 
are called rectangles. 

A trapezium is an irregular four- ſided ſquare. 

A circle is a figure bounded by one line, called its 
perephery or circumference. e 

Every right line paſſing through the center of a 
circle, and terminating in the circumference, is called 
a diameter. | a En | 

An arch of a circle is any portion of the pere- 


phery or circumference. | 
The cord or ſuſtence of an arch is a right line 


joining the two extremes of that arch, - | 
A ſeg- 


e — 


1 . 5...” - 


woe ney Fe ar om — 
. ND + le 
— — 


— 
1 


— —— 


— 


— 


I” . 
Dr 
rr 
— — . 2 — 


——.— — 


[I 


— 


— 


om 


4 — — — — > —ͤ—ö 
PPP 


FTT 
— ——_—__— — — = 


— — _——— 
— — Sheen 


1 

| 
100 
| 
Z 


> rs _ 


294 AKrrto Civil Architecture: Or, 


A ſegment of a circle is a figure contained under 


a ſemi-circle. | 
A ſemi-circle is a figure contained under any 
diameter, and the part of the circumference cut off 
from that diameter. as Ft. BW 
A ſector of a circle is a figure contained under 
two right lines drawn from the center to the cir- 


cumference. : 71 
The radius of a circle is the diſtance of the center 


from the circumference. . 
Theſe figures and bounds mentioned are part of 
one of the great principles of geometry, being diſtin- 

iſhed into three parts, viz. poſtulates, axioms, and 

efinitions. The former being demands or ſuppo- 
fitions, intimate, that from any given line or point 
another right line may be drawn. 2 

That from any center or diſtance, or with any 
radius, the circumference of a circle may be de- 
icnbed. 55 

Alſo, that the equality of lines and angles to 
others given be granted as poſſible for one right 
line to be derpeniculer, or parallel to another, at 
a given point or diſtance ; and that every magni- 
tude hath its half, quarter, third, fourth, &c. 
The ſecond principle are axioms or ſelf-evident 
truths, as every whole 1s greater than its half. 

That every whole is equal to all its parts. 

Alſo, if to equal things equal things be added, 
the whole muſt be equal. 

All right-angles are equal to each other, if from 
equal things equal things be taken, the remains 
will be equal. + 8 

The third and laſt principle is definitions, which 
are the explications of ſuch terms, figures, and 
words, as concern a propoſition in order to render 
it intelligible and plain to the undertaking, that 

| 5 N every 


* 


. 
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every objection in demonſtration may be compre- 


hended without difficulty. OT 
By a 3 is underſtood ſomething pro- 

poſed to Lo one or deſigned. _ ne 

Alſo, when a problem is named; ſomething is 


4 


propoſed or intended to be done. Hol 

A theorem is when ſomething is offered for de- 
monſtration. Ck 

A lemma 1s a premiſe demonſtrated with a view 
to render what follows, and what was firſt intended 
more plain. . 

A ſcholium is, when remarks or obſervations are 


ade upon ſomething going before. A corollary is a 


truth gained from ſome preceding conſequent truth 
or demonſtration. The proper . Dons of a defini- 
tion being to ſhew and explain the term or thing 
deſigned, ſo as to give a preciſe and competent idea 
thereof, it is certain the exact meaning of every 
term made uſe of in a definition ought to be per- 
fectly underſtood, or at leaſt ſhould be better 
known or more commonly received than the term 
to be defined. It was from this motive, that I 
have made free to nominate ſome of the prin- 
ciples of geometry, in order to animate the ſtu- 


dent to the ſearch of it, which, if purſued with 


vigour, will give. ſuch ſatisfaction from the juſt- 
ke. of its reaſoning, as 1s only peculiar to the 
ſubje&, and create a thirſt for the ſpirit of its pro- 
fundity. 15 

| Having ſaid ſo much, and extended the volume 
beyond its intended ſize, I muſt beg my readers par- 


don for any miſtakes committed either throng de- 
| ficiency of language, or the errors of the preſs, and 


turn his thought upon the extenſion and real mean- 
ing of the ſubject, and I hope he will at leaſt acknow- 


ledge my intent was good, and if thoſe who 
, — 
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may be unacquainted with many of the matters 

1] | thu of, will but take upon ' themſelves to 
ſludy as much for their own advantage as I 
have done for the general benefit of mankind, 
* perſuaded they will not think their labours 
or 5 a l 


pj 8 
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SUBSCRIBERS NAMES: 


Raiſon, carpenter and j joiner, of Vork 


Roberts Mr. Rowbotham 
Revel Mr. Richmond 
Robey | Mr. Rice 
Randal Mr. Rippo 
Rodgers Mr. Rol ben Toe 
Robertſon Mr. Richardſon 
Roper 

8. 


S. Seamans, of Weſt-Bergholt, Eſſex, 8g 
Sellers, carpenter and joiner, of Vork 
Shepard, of St. Martel 

Self, briekla er, Soho 

Smith, bricklayer 

Settle, carpenter and joiner, of York 


ohn Seamonds Mr. Sloakham 

hedrach Seamonds Mr. Shar 
Selby Mr. Smit 
Stubs Mr. Symonds 
Smith, Soho Mr. Secton 
Smith Mr. Swain 
Sweatland Mr. Scouler 
Steward Mr. Seymour 
Sulſtom Mr. Stephens 
Siddon Mr. Sullivan 

1 


Thomſon, of St. Mary-le-bone 

Thomas, Harlov-ſtreet 

Thomas, of Leominſter, Herefordſhire, 3 
Taite, of Boſton 

Thomas, Black-friars V 

Taſker, of Vork 
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"SUBSCRIBERS EO TTOTY 


"Mr. . Booth-court _. 


Mr. Talmege 
rn 


# U. 
Mr. Uers „ 


Mr. Wilſon, of Pocklington, Yorkſhire 
Mr. Wilkinſon, of York + 

Mr. Wright, Mount-ſtreet 

Mr. Wilhams, c 9 and j Joiner | 


Mr. Wales, Kingſland 
Mr. White - Mr. Weaver 
Mr. Woodhouſe Mr. Wellſman 
Mr. 8 | Mr. Whiteman 
Mr. apſhot Mr. Woodward 
Mr. White Mr. Watton 
Mr. Wilcox Mr. Warbeg 
r Mr. Woollins 
Mr. Wallace Mr. Williams 


Mr. W. Wallace Mr. J. Williams 


